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Ref erence Statement 5 This lication clainms the

benefit of.U.S. Provisional ﬂ@mwummm Mm

60/ 553,906, filed March 17 urposes of

United States patent practice, tibmsseontents of this

provi sional application are herein incorporated by

r ef er en€ATABYER GOMPOSITONCOMIRISENY ST TIONG DG ERTGS Nt
invention rel ate ol ynmeri zi ng
ethylene, to for%FggLﬁﬁﬁggig%&§ﬁ§¥&ﬁ¥%§ havi ng

uni que physical properties, to a process for preparing
GY&ERefdrGkEEROLMEr s, and to the resulting pol ymer
products. In another aspect, the invention relates to

net hodés 3@?‘“@&%&@%@%@“%‘6 bﬁ/ﬁér Rrovisiompppplicatioh D0 50/553,906, filed
Maﬂlun aorg W6 pikpses oL@ kia I erties

arh ano#ﬁgf aspect tggﬁfﬁﬁ n?*%g%?gtg %g-l%P?ﬁ%NMI
i clmeaée bsreupincompratsddmrelpieacs: pol ymers. 15 The

i nventive polyners conprise two or nore differing

B 80- Q08 Pk BEITENT S (bl ocks) causing the polyner to
TK%%%SS—Unr%d%LghyS|cal properties. These multi-bl ock

copolTpreresntineniiol rylate:r ﬂo eomﬁﬂsﬁaﬂsomlm{ehﬁb F\Ghyidig t§ﬁ>ﬂ§ an

RAESo " o ok aration of solid
- BEPOPEMA TR SR gt MEPL S e o reniroeebe

%tblpe'dmsrs@yd tedhectesulfing eodt'muqbrngqts dn amﬂaexspm, BReHERHN rélkteh to
nifiifdds SSRHIY {heﬁ%o%g;@ %‘%F ’gcqlrs rég d‘r;lgfulﬁcg rtl,tcgmb Qeﬁxglésg gllés\él%gl

| am nates yneric r en
PigpErtics sl il %@thfrra&zfafeﬂls ingengion eokates it the drticlespaphrad fromh ehedf polymers.

The [ﬂ?@[ﬁﬁf@ bSlyhed coﬁfiﬁhmp be Bcte d%ﬁ& r@gﬁon@ 4 Jelnlngﬁs’ (bloQB?ausmg the

g trlm%arts gacaln mat erial’s; eﬁt

PPYRGT BPPBFS UyRHg P ¥Srfé‘rpr%f’ﬁglef c%t’ﬁedﬁ!%“-blpfk wa@ym@h@d Ipelemeric

bl@;’;dﬂmniphang tb@dayxﬁ“&fe&sdﬁﬂljrteﬁﬂpl&%'éﬂgn the l@legﬁlfnog)é?ﬁlé bfitAEd d4E i as
ernL.or rropertl re o random

r%oéﬁjgg@yﬂlgig ghe%ﬁ Jff_cgﬁ) 1ng, 9T Q4Re¢ processes, and are

upesl @k yerenoaentsfor msteshleﬁm& aaluushvhsulaﬂndiaféf] @ol&ﬁaﬁ)blfﬁlﬂﬁ and other end uses.

TRY %Qgﬁéﬁ&ﬁlgm ¥eh 'd?rpt%e Ql]zmutf ea tcorP}Seoge 8?1%1 h@es such as profiles,

excell ent 25 combination 0
bumpgss and;tin partsy peelfagisl petkeride plsbtyineabis isuletiad, sl direoaplidations.

the @ftas lonfRBEKkiRh Yhat Piyaeks c%ﬁ?lﬁk% g%fog(eépeo S bftfsllr%'often have superior

t her nopl astic el astoners (TPE
PIPETHET tompared g grnderg conelymsis @adbiens's- offor exagipte; triblock copolymers of

s'@i'eas hﬁlﬁfaﬁﬁn&k{hBS}'ﬁn& ﬁﬂ?@@ﬁa@ed@@r@ﬁﬁ&k 'tlﬁgamet@ﬁﬂS) h?d/e ﬁ%&cellent

ry.sta t | assy bl ocks in the sang poly
°%{P PE ‘r%’ﬁ@ 'éf‘ﬁj’f’sé%“‘&epa alaitﬁéy ifethsr bloskeneplmers are glso kgwagsn the art,
Genexnily), bllodq‘DOpdlﬁifqﬁﬂ{natvhl Eeth@oplibfic BadtdnesOIPE) HaSo debilkBle properties

dgepéo)ﬁ(%tgsre% of es ”ro?‘tﬁlgstc?m %?: &}&?Xi&é@&r&{}%&%ﬁ&%‘ggg” exther%pystalhzable
oeglpﬁsb plopkadn thth@.mﬁmfjlylagt IAC tebnekratuteoﬁp to KRGl tetBefa@@tSor gBs transition
p@ﬂﬁfré mllehlaxqc‘sggr&e Eothé/ %B‘?fn?elr nsgrate %Q%omeéllc character. At higher

pOl ymeri zati on an con ree
teﬁmeVﬁ%?s, hepqlyspers hopdnesrfommable. @Wbltmmgelomlh beheviaf Known methods

oﬂﬁr@;ﬁh@hg Bty er SRAL B Ric 58%&&%10?1%%&3@&51@% Freé@@lgm r
I tion apd batch processi types
%ﬁﬂﬁﬂf’é‘?‘%ﬂ R tupatsly. B‘?é‘rS‘U%IFQﬁ‘F P‘?P WW cofjolymsigadguire sequential

nioRéha dadifisnend Eitéht}irdéeéshﬁc bidthd ©fbs of ﬂif)noﬁ?éémlt &m bb Gsehhl? employed

ani.on t|o f styrene and
in’such met%od% areXg[Euvel%/ 1m1te or exam {lre in the anionic polymerization of styrene and
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1111011 1 *3&0002* butadi ene
to forma SBS type bl ock copol yner, each pol ynmer chain
requires a stoichionetric -anount of initiator and the
resulting polyners have extrenely narrow nol ecul ar

wei ght -distribution, Mwv M, preferably from1.0 to
1.3. Additionally, anionic and free-radical processes
are relatively slow, resulting in poor process

tezdivoerioderm HSBY tymﬂhlbdﬂ: @RS iefich R mbhiih MUE&‘ a@dofeﬁkaetnc
I S In a

| h
GRRR O HRRor 8% Bt wslgthde e izt oo sttt dpribution,
Mg A¥in, G’mﬁaﬂy’,‘sfmf@ﬂ 0It<lﬂil 3 i Atditionatlyl, edatliccand fr@e-radidliptdc@kbs atelrelatively
ergulgg Q'Pgmﬂmg&%‘“;ﬁ%gk? to produce nmulti-block
copo ighly crystalline and
anor dy werdd br @élr@bledp produsrblackscopdlyroers catadytioglyethars) Grdirocess
Wiehail BB athaﬂ’ﬁh&ﬁbl}h&r gﬁﬁ@fl@k F%du&ﬁ]?olr’ LdcR gatz];l}(?s"}:oru&??tor mol?cule In

anioni.c or free-radical polynerizations
ROHPY iyt kykmghlyresirablerie mroduge moltitpéock bipelytners th\mgaaoth highly

cﬁ}ﬂ;fhlllirﬁ ldﬁkl»'zﬁndiﬂilﬁﬁ@ﬁﬁckg @fse@ﬁéﬂguﬁérﬁ Qﬂn(q; mbd¥he )AL { Wthh is generally
i,- bl ock msrs Previ ous fesear chers

BT pikdt sbanes freepesligpohastizstionso Fieiaifivomld be highly desirable to

p@blg sk 2 adrit@tious @ﬁka;ls yc&b&du‘ca&l &%dﬁé&ﬂ&lt%l&ﬁl%&lymers

polngaamggyln a sub§i aII ‘bl ock-1ike" structure

by sUPPTes SR R RAYERr ?gl‘ﬁ 5?1 BRmRERRf O figordination polymerization

qealyytyesn beasdddn prepaye pdymenpiaeing bwb@t&ﬂﬁlﬂﬁ:fﬂld&g-hké’@tmcture by

RaTalMVAsc T RYA-1 Mo absence of a c

tggnsfér agen?kgﬁdﬁgﬁgg&gm%P%E é%f?mmelW %Pﬁ?ﬁre
PPlymetizgion prasest indhapbsenggeffa ehaubfyanafed*ggeht iagtkat @ Isuffmﬂﬂ;r ladtemperature

sQéh 104thedin &RREPL c?te B- ﬁﬁﬁlfdgélmﬂﬁa@lgx?érsbg§r J:h% nrandt o5 lgroc%sséé is essentially

r such conditions, e S

| i M nat e%ar
g "QOH“ S‘&PF‘F’@F@H% ﬂ}?ﬂ?%?ﬁéaa'sade\ﬂgn %faiilePr Qﬂbmp@s@tswas paid to result

lfl ﬁmm’ﬁtidn@ﬂ p&Ym@OhyvinglsSqubyd df GeghB Y SMNGE RS erR Fnoﬁtﬁg:pgdﬂteﬁt % everal
r content. Sever al exa | es of such

0]
AR bR FP B i BPOEES S5 e DUy PiRgisspg, and Renar
@Aagm,c_hm@ga@g 4N d2Red26BQO®@) ad \vem@gsm-zéaamm%zd nt.

us- A 142},% 8%‘3/2% ?% 6% 7"“‘%" ﬁ)ﬁ%)"p“&%s B¢ °t8%‘r°f"§P?1‘“f‘Fe $ugh asdygsppen, as chain

- teapsfpragendsto amedTupt ¢hein grovtipmuiedis polgmeriratims hybd:[l@grﬁm in &8 art. In

aﬁh‘iﬁbx{‘ it id l&@%ftc%'m;ﬁ&ﬁﬂ&?c godngslt ngﬁgﬁ% upn"ilﬂun otmpm]uﬁs, as

ol efin polynerizat’ions I

SERERECTS R 25 qopatplystydn Glefin peyresmizatiops. mah_mmpmm 9192-9199 (2000)
tRspRe 6f @l’tﬁx}i aﬁhﬁﬂﬁhﬂHﬂ'ﬂ(ﬁlc&Mﬂouﬁ& @%B%sf&%gen&quomﬁﬂ& With certain

as cocatalysts in olefin polynmerizations.
%ﬁ%“r%‘ﬁ?ﬂ"&%‘a caialyst sqmpasifigas resyitey in %nmpylepﬁ@xuxs@ cftaining small
quertitiad of palybhei ﬂx‘dd:ﬂbﬂsrcbﬁhlki)dé bAOBRRAB B a@a%n@aﬁingeén{eﬂt@ S£n8iu and

ifg I\ﬁcrOJnol%curfzgllg]nPa’gtslgi:% mm, ggf?%d %Orbégl aéﬁhfuﬁlRyttel

Mavkoumrlasples, 86,63 026-%034 r(mm)omnmas of ditgyleaerldl 1-heReha Retetpbmedded by a
sBitlal Byt [ AL OPc SR b SR erS B

actic chai'n se
Mac r awHPRe 61380. 34:%5@11 6,161 USQQfa “O5Q0@BBnetA0C:DS camtydt, that is a
1&@1@5&1@, bap@l'ﬂg oﬁl‘,ra.{l?erly faCIMQSI{VQIqu‘l S&W& %%WO gf@rbmgf)%enc f%rms%avmg

(2003) mxtures of ethylene and 1- fexene we

%rlyﬁg?ly@g&aw c&aragtprﬁnps&pch@aﬂlgpmreE@gnfygg;qs |wg‘nsa1d to result in
pecaEtibn bk Blgfid &d B Iha b E “BidBRvE Baichird &0 len@gent . 30
In USP's 6, 38 B?nl alncllﬁ%g 163%3"13510 lsze oé%ﬁren 1 uxi onal "
net al | ocene catal yst, that is a netall ocene capable

~of relatively facile conversion between two

stereoi soneric forns having 2
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differing polynmerization characteristics such as
differing reactivity ratios was said to result in
producti on of olefin copolynmers having a "bl ocky"
structure from propylene. 2 In JACS. 2004, 126,
10701-10712, G bson, et al discuss the effects of
"catalyzed living polynerization” on nol ecul ar wei ght
di stribution. The authors define catalyzed living
polymerization in this manner: "... if chain transfer

ta(r:: q alt Iﬁghg?( 2@02%: r1§8 ' lbﬂh Q§7 1%2@%)?081{/\? ﬁzy dlSaCQch’Sftﬁe efggtﬁ %tla‘catzﬁyzed living

#iophen {“P'gﬂ’é%rﬁ%ht disiribytiony rikhe tattéoraﬂqﬁm rriyzediniey S

ﬂ)(ﬁyrﬂdﬂi&%oﬁﬁmlsmrf eversi bl e, the polyner chains wll
appear 1.0, he f? fo on the alum num centers. This can
then red&nBmsten P pRSLtuses the selgtansfer enschahist and the exchange

ofitinvdrbwing ﬁ@lsﬂhﬁ Th&4R bﬁ\lvmlfélﬂrmmtion ¥l Bt thAdchi¥€n centers is very fast
evegﬁjtl on of Swlil e of chain growth reaction Is
0

B Son TP PP PR 18 4B 81V IS OB Hg [ iiminuipeeriers. This can
fzhsn mﬁpm@bcbetd@smhei Se huhlﬁe&:blﬂirygrd\lvtﬁtrd’abﬁhﬂtoh QRmiKAL .. An attractive

acco atio
ARSI LR SEGATRARLE Ao BLER A S
@ghtsﬁ s ¢rontsd el tjaq@cphu]zd:liqrjodlstobut@h Itlyat f3es whids BrYtrakfed dc@panies
%ﬁtoﬂlung catal yst in conbination with ZnEt2, ZnMe2,
i -Pr)2. Homoleptic allcyls of alumnum boron,
t | n, qetahﬂlaqﬁrepﬁﬁ@f@gremlﬁ fonthe [catalglzed iligling Mmqpnbfm&l&atlon of ethylene
lﬁﬂ{g&h Yréf Qor@:ﬂxﬁhéba&'iy@% chbIAJEprglt@IM% 3 ﬁﬁﬁezc& 3%/ sI—tlomoleptlc

uIt d.in %roductlon of pol yrmer ™~ havi‘hg amn
et afuginagy| BRE: tipglithfp, FagBeR A lg38 didnetrindugé agalyzed chain growth.

Hsﬁ@ @zﬂ\ﬂﬁ a@éocﬁﬂaﬁ'&r@ﬁlﬁ&ﬁﬁﬂ&ﬂ&mﬂ&rﬂg H%Blyﬁtlaxshta{qh &'Hn‘aa ’mo?eigglar weight
js_reaction was, not a Ssinple

1 1on %gncvl Udg ‘8\39[';
a A% HOURET AT PR Of Wk dspaflent Product distribpiégnetbe fusiorssconcluded
thig reditian voiss £ ‘not dsémple eatabfzed akmin@rowtbreactioAt athy $dféiedc£1faxls to disclose

hai hut t. Lt
ﬁ@ﬁgyo? JOOS%ONC%% Cﬁfs (rfrrlec?slrsngms 1o, % g?%%délglg.‘n&gggﬁn%ﬂggﬁ ﬁx@ltl-block

@pq{@mgs C%lp)alpwp@sshmlwelg nmdle s@alydteichve beetJBdStribed in USP’s 5,210,338,
78100,3386,44886776, 220, and 6, 444, 867. 20 Earlier

wor ker's_have cl ai med to have forned bl ock copol yners

usi ngFealieg Magee bzyecifiread inbrve Ermed peckeaolimestusinga single Ziegler-Natta
1§l dataBls€in hﬁlﬂﬁﬂ&@ﬁ:tcﬁ{ z{‘n@f@@ th deResSRE kR §xam§%qlT§PosrB £ é}f@inﬁ

and 039, 632. Addit
Jij?%é’g?ﬁérl‘ U o5 DREesiere sS4 AR POV pR R diflesed in USP's
N7 OB aseuB9js3;WIIM8,367; 4,1 K8(768. 364,209,389, 57135 270,388, 206.41 0;

bl et o R ines G231 S8 5 30 4 Rnd B b5
wel | IHIS kpgwiBRat Aand 3 d4fZds @ 11E§blﬁné5@;9¢;ﬁ&@ frodBinkfle nioﬁomers using,
%?%\r%{]‘ﬁglfe %tanﬁ ﬁgﬁglﬁe‘?‘g&% S ’Phcecclf"lltrallylstrc]an a%pslyug?c evrgl%@a’%gurmg
ROlymeRizatien éqplmg)bgqnghed ms,dmhéﬁ lygtch@r(gja;)glelsanched) ®haiefl dendermeric

Bi\ﬁﬂcifédrlﬂaméjﬂrtﬁé}gsultﬁ’lg lpyl%&( ﬁﬂrﬂ Qég o% ﬁ’l{sr&?@g ol)%nerlzzgxon are found in

chai ns, ranc br anc
%@%@%&PP%%R%&M@ Mﬂmsﬁéﬂ&hwmu’_hﬂgg@@ﬂ $9E906, (2004),

aﬁxaﬁaﬂﬁ,ﬁe Of is hiSd Bnobi Bt Bg d@@ln)&ﬁ%&ﬂ L=V Wal el |
©100. 1169- 1203 (2000) PG ufindy SRkl from

ev.
g;(geﬁf’ BY1P8 SeHAig hemosepcous Wer‘%‘?“ %@Y“S(SE@CPA)] am($- &nd
batyddimkraysiloxl butissuial Bl@(xrlﬁ&@fwﬂudohﬁh coRpigkes With MefRlIADGHEHe

yl
SEHET AN B8 P SRR e S PEDE L I

1-, and 2- t-



(2]

10

15

20

25

30

but yl di met hyl si |l oxy substituted bis(indenyl)zirconium

conpl exes wi th nethyl al unoxane cocatal yst. Exanpl es

of this type of polynerization are found in J. Ml.
Catal. A: Chem cal, 102 3 59-65 (1995);

Macr onol ecul es, 21, 617-622 (1988); J. MIl. Catal. A
Chem cal, 185, 57-64 (2002), and J. Am Chem Soc.,
117, 6414-6415 (1995). Despite the advances by the
foregoing researchers, there remains a need in the art

5965 a9990w(mﬁb13&ie!502n @ﬁ%ﬁfﬁ@sé)hﬁho'l %at‘é?"@ar Bl 185, 57.64 (2002),

ri ock [1ke copo
Eﬂﬂe Sge. YN fretis ( I%ﬁh m)st especial ly |inear

mul ti D&pﬂe ﬁle @mﬁkiey Bethe forégBmE kﬁghréﬁbﬁl tger@fagalﬁ?i I?ega in the Nt fora
n one ene, the use of

BfEHY e ol é?ﬁ P o P e bl cape!vresi eedsiaby meli-blck

perolyings, SldmtDS&rSpdcﬁﬂY Enmdnlﬂﬁ-‘bﬁﬁﬁ SopbRbrs, |1§h1?1§‘ﬁ@l@ laﬁjn%%?tlwty from a

L ck ca ners, especia
o PobieyPisnt A e RAAER: S PO vt ot
AoVide sHchan impireyled pdeess ﬁlatbmapa:h’m oflptepwmg Infh1ti-B1o0k tcBRIlynks, especially
gest ﬁ1 l o sd \ Vi V%Qr f,ar Ble
a8 b?ock@ ﬂiﬁ}é} fa ﬂx@ EAHH ?l%o 5_ ecruréxﬁfvglglz;?i BI%B%%S ?t would

&E@O yners havi ng nDr e
e dagrkle tq Rrovﬁﬂﬂﬂ@nvevedemcpsa @rerebﬁmp capolydersdaving more than two

ﬁHgfh@lﬁ§5r Hlstks. | Idﬁtﬂérln%ﬁé' H'ould Qé@s%gel tﬁgjéylgi a érgée%sl g 1td§nt1 0 d

ch n shuttlln ent s capab
atlgrrsd)é gata }‘L%spaag 91?1"@( %luttleg @genfs ¢anahlsiof mqﬂgng/sgcm multyblock
cdpslymail Evdn&'utﬁi{eﬁz\lﬂt \ﬁﬁldaaeméﬁr@ﬁﬁ % Jr@sﬁde' aw&pﬁ @&%peﬁ@ém Eo%Lrol of the
of e vari Qus
§r§geog ?’a°|vf‘“°“5 PRYEEELSS 85rpe°p5‘1“é(|6‘é’F9°FF§ RIPEEPHiAB P ER block copolymer
@mpmxggtemnal blocitsaibving et @ystlliRy akl/ @ EkstidAat) BOmRisBBie olefin

(Shakpl D Yo B o TS otiocts e ikpissie of the
fer%wna desgpbl¢ mirrmr ethdpatoio @ sentinagus proegg Mithat fqyiredfsedubiial addition
érawe Gf)rh&g n@ﬁ&hé‘r@ qlhghl? Qés}fﬂ}?}f s&%g)polégsg ?llowa doz% ug:dgﬂetnde?#J Oclnabl of the

%Fgce wi t hout reéquired SequentT a
P/ orddra i ob the W“&H%ﬁgéé@? audfsr gatalgtsabedpr ocess

all ows for independent control of the quantity and/or

édentit h the shuttling agent(s) and/or catalysts

U?‘e%‘%%-%{?ﬁ% of the Invention According to the

pr es efitcoidingao thie presdnbiav@tial @erd @/ nb¥ Qiﬂv{d@dja c%n%@s"%‘ﬂ%ﬂs@ﬁ the
n of ethyl ene

0 nmeri| zat I
lgo(?ymelllé?aeog e étgﬁfne l‘o}/na ﬁueig[nlentg %98?(1}'188{5’8}119 rli)&clj copglglnar) said
Qp@pl@mymptammgﬁlarqm Wy ot hlereagflfelfam tthée OTBOR se@{eﬁﬂfs of Abdky differing in
of o o iesas Rither isclosed her, Cposition
SRIER x@ chdIXE §@9§Eﬂ§§689rf Al dd {é‘) gé P glf {hﬁ 8?mposmon

nore chem ca pT Opert i e
WPPEFips Be aﬁ’é‘?‘@qui‘ireat:the peedng osultingfor2 Sobonget | Si ng 't he

admi Waeirs@meﬁ@e&wpaamegagt resul ting from
conbi nin (A first oletin polynerization

cat al 3 Secefeb olefingelygireizagiprdatalysprebapirenf prepetring polpradradigfsting in
dhallﬁﬁbl] & pBfsichl R§tRftieN Fork &le pBH S ;Qépfaxfeﬁ by DhiystiA) ﬁﬁh%mqg@alem

e pol ynmer ‘prepare
pol yneri zati on
con dj)d’t icanope &'@aﬁtysd(ﬁ)iﬁ‘rtcat@llyﬂ (?)‘ bef@leaahis br fgﬂmgocf branched polymer by
e .0 r anched
O 0RBkiy Wk g RSB Pl et i BB it e
of i rC3a Plunrfgbm#ma agdngf i ni ¢ pol ynmer chains, and (Q a
chai rorsdbily hileRGmAURIbr reaction product results from combining:

i cal 1 0 erties fromth
po:jimp Igf{mf?{)d htier equi val ent
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Preferably the adm xture or reaction product results
fromconbining: 4 (A a first olefin polynerization
catal yst capable of form ng a highly crystalline

et hyl ene hot nopol yners by et hyl ene pol yneri zati on;
(B) a second ol efin polynerization catalyst capable of
form ng a branched pol ymer upon polynerization by
means of chain wal king or reincorporation of in situ
-fornmed olefinic polyner 5 chains, and (C) a chain

shut t(a) ﬂﬂrsﬁg&ﬁlt polykieridddieh PRlly S %Qﬂé Mnugrf aHi ¥ c stallme ethylene
is provided a nethod for se ectin

nve
ho‘ ‘ﬂi’rﬁ?’gbyoq‘hyieﬁf Belymerzaliony and (B) and chain shut t I i ng
ag ent(BY Secand piiiih @OIQﬁlel@iaﬁMta%@t dﬁﬂbte‘ of ?Arﬁ»lﬁx% a bfaﬂaxgli Wﬁ{xé upon

h 0 | f h nbod
PR B St B bl eh ot dt opnpd Bssepolyme

clfagms, mebparl ng a segrrent ed copol yner, said process
conpr(t%&gmcsmlgg%gg et hyl ene under addition

pol ymeri zati on rtions with a conposition

conpri gnofhgr embiedimedivftelin@ntim, them dstrirovideg Iamét]h@ﬂ for selecting an

dgdelrt bigiaf g
acg)al r;e o Ztgtylgtgfr?)gag?g?)%@alam s‘n?% ng éen{ @gc &)a f t?producmg multi-block

Xfﬁ"éi‘?“i%ffhi“&ﬁ? tb"a‘t“&‘f%‘@! capabl e of preparing pol yners
di f f & h AGhérRmb6IRBAt GRthe Q{esdﬂhﬁfﬁénﬁa{ thQ'F: %?Jv‘ideg g Prfoge%.m'or préparing a

ared by cataly A) under "equl va
oI P B IeD e Bt PaSHREbng e SRERR s Gfder it ibyestymerization
cenAjitiams with b adyikitioBYontyeising capabl e of formng a

br anghe ai n wal ki ng or
rei ng%r gglfa %/%rr{eac?F I %rrgg cFﬁSLI%HIg%Ié’H‘ BFEVING; ¢ pol yner
chai rt4) a finsch 1t p@@)neazauhmcatalgshut tling agent.
Pr ef eYon Ne agecgs akes the form
re Qﬁ?:pg Y du%ﬁn F&gﬁ&% fish cg{ t pan E{) ﬁ%a“fﬁ Bcz.llwners (? ;fermg in

cont i nuous sol ut roces
chegen! priweical E@B@E?Saﬁqﬂythﬁn‘?lrmerwr@@v’kd wopBlygita) syder equivalent
pqyyﬁéﬁiaabfl%nhm&gar mul ti-block copolyners, using
rrultigl e cat? sts that are incapabl e of

i nt e PoiSHUEES! etalystiftor patalysh B baing rapahle of fermingsheaniclesd Ipblymer by

mekirs{ dfialdin wﬂhd@ﬁr réiaEdrpdat Sf SQ ek fokrfdd oq’éﬁnié%fyhéxaéhhlgp and
cond| & ens % fﬁﬂgrocess is ideally 25 suitéd for
pol yietd PAP BB 288Phy | ene at hi gh nonomner

conv @raférahig thelﬂm@lgﬁng P26 ek eIt 84 tRnuot®Rliibh HBSss for

I n.shutt a en
foﬁnﬂ{%{dlécﬂgﬂjo@%{ﬁ% é sge tngﬂtxe-gio%koc%o TS PI5 er%ﬁralfnﬁarétpgb\klﬂck
cqg@&rrmpf, p§ingyheltipde gayp]zﬂtsythzg g, ineepgbdei Bitdrg(m{/drsﬁ@a IThat is the catalysts are
c i s e Lon cotl Eon}:/ net | o%n
HEHL Edll’yq sﬁ&% Q%PL %150% ?ocflﬁ%fl ﬁ&lgxg rzﬁc I"‘fjot 8 [hs process is 1§eall}

f or ned l@g | ci ency
suitRd f?’rR?B’ﬁ‘FI of ?f@ﬁtyl% atdhﬂ&h\m@e'deraowegwnndﬂreleuhae polymerization

contlit gk, shding BGHRRIEEN SIRREHYATRE: «f iﬂy!:attdlyspteg%esggmgageq%gmpared to
egra d from et hyl ene, contalning therein
hr%tﬁ ngr gl anuliisplock snpalumers, espseiallylingprapitla-blapls <f°elenfgs fqqording to
thel ém&htign aaerfoﬂﬁeheﬁ highefficeady. Or physi cal property.
Hi ghl artD {h%f e%’lr agl{l’%gtt Q%W\%ﬁtl%é]f&rq g%?lfeifsflzq?ﬁohamg{ggu]ear wle[ght

wei g I Str I
segmented copolymer (multi-block copolymer) prepared from ethylene, containing therein two or

more, preferably three or more segments differing in density or other chemical or physical property.
Highly preferably the copolymer possesses a molecular weight distribution, Mw/Mn, of less than
3.0, preferably less than 2.8.
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3.0, preferably less than 2.8. 5 In yet another

enbodi nent of the invention, there are provided
functionalized derivatives of the foregoing segnented
or multi-block copolyners. In a still further

enbodi nent of the present invention, there is provided
a polynmer mxture conprising: (1) an organic or

i norgani ¢ polyner, preferably a honopol yner of

et hyl ene or of 5 propyl ene and/ or a copol yner of

et hyl mnet @bthpr dﬁmﬂhﬁl&& oBihg 1@3&%3&?11&5@% ?%@Qé@fn&& ORI pivatives of

n . | ar melg
{ﬁ qorF%/nérse%r%:egogaf ’H‘éltlﬁ’g) }? BPESent invention or
p r epalmegtill a(rtbe:r e&hbngrrkm of the pREIE MS&tion, tichSs ﬂﬁﬁgé?ﬁtfolymer mixture

sirabl e enmbodi ne onent
éd}ypgﬂﬁlk Q@ an F%;lgxc %F oreagic %OIWTMre&ﬂalgéﬁg?@ogﬁlf“f&eﬁ&/’@% of
Epylg:@taa(ﬂgq aCcoijylyppﬁgyjlen er Iamplylma Hﬁ@ﬂ&jﬂblyxﬁ&})‘zablb SondHomer, and (2)
£ r'we u c olyirier 4ccordin g RS e
o et DR £ R LBl 1% e 1 i preperes

di ment conpone nt
%%@dwamhiprﬁeqswéhe msprmyemm fip d‘ﬁsll’qb@unﬂod’llgemfsomponent (N)isa

1ﬁ@lﬁﬂ @619ﬂ§r3:0£rlﬂ>alsn§§'}ﬁgh(d%)ls1ty pﬁ&étﬁylcﬂ@%? g[)tjacgtcl ng?ylene alfd cpponent )

: m% 8“ is a Schematic repres

BFB ¥ %F"ﬁ’gtr 91ﬁ‘§?°08ﬂ§}“ﬁ byppreferresemibadimenti qogportewid2) comprises

@RIBIoYIF tiinkaBox polynePRimaéd din Dol QR cMpohdd& (1

Invention All references to the Perlodlg oble(d¥m?ﬁ%

Elenents hereln shaII refer to the Periodic Table of
inghed and copyrighted by CRC Press,

Inc o re es to a up. or G oups
shal | F%LQQ ? is dﬂhﬁe i reéresen{a (ﬂ”g e W%QF?Sé)é P&nqr Ehatlrmhgttlmg involving
tF”@rcP'ébrFtélteFabl e of the Elenents 20 using the |UPAC

system for nunbering groups. Unless stated to the

on}rary inmplicit fromthe context, or customary in
é&%%%%ggﬁﬂﬁﬁﬁigéﬁﬂQE@#@ percents are based on wei ght.

For palt ﬂf&iﬁﬁes&f) thPediciek Table 3 B8 ERBHLE herllh A6t ré%?r to fh Beriodic Table

ntents o atent appl i cation,
%B “é?ﬁtso%“b?%g gﬁfé’@ﬂ‘g %Piéﬂ%c &RFess. s Q5. e oanp crfeaenoes to a
qi;y)up e’f(b‘oﬂ}mshali e td ther Gfouﬁ of Gﬂ’oﬁﬁs}/reﬂ&feg iP@is @&%Ud%all' aBRbf W Elements
rate ererenc e

( ncorp
SEETAOPN S} Byt P50 D Sed g st e
OPE@WHPT(R}@SIHW@ thedrt, lall barsiasd er@nts be baset Gmﬁve@lﬁt For purposes of United
d i_o, n r.ovi d I el
tﬁelﬁsgﬂr!%lnﬁﬁrﬁ%e Wi d;grétgr?% ot?.ﬁ eﬁag«%‘n% patx|=.rlg~I ghc?,t#%n, ox 8&8]&1‘:&1 Ir]ﬁcarenced |
bﬁfﬁﬁ“ ge F?r?}ﬁ'tlp‘i?@rqtqﬁé’b’ @grerics imtbeir ¢ntitegn@edie bqllu\ﬁbeﬁﬂ Ulﬂj\ersﬁdﬁ&hereof is
sp riﬁ}‘é%ﬁ&d%@/ refé}@ﬂée)?éggéctah?@ﬁﬁ Beg;%gptg &%%sclagﬁee(f} s%‘nthd:tlc techniques,

roced% whet her or not ame is

detipilipns (tothe exiegbRot incopsitens thhmﬁy defimitioms prayifleddonyipb widigk
kebaletigdn fiRfagi N t hrough use of the term "conprising”

may 3H1|nclude any_addi tional additive, adjuvant, or
conpoUR & Hh %‘Er?f’élfm% 7“’3 1vagves thegsphis pofj tafended o cxadude the presence of

agy adcﬁtdmblo:otnha]emoﬂép’ ﬁl‘pytxceduﬂ: G/dthdr 3bhat the B8nd i€ 8i8losed herein. In order
m t he_scope of

. enti.al excludes fr
t% %\;H‘cg% s1t on %f%rﬁedalhe)r/eub{hﬁo&gh 15 ﬂ.&l}ﬁ@ﬁ? cogllp@sbng) may
1@1@;@@5n¢c@momdgé¢mven@mvhms® cbll’lﬂiundiwﬁethmbolyxﬁéi'ﬁ:&)ﬂ bhévisk,Qinless
sfe‘ﬁ%rt@me lcbﬁtﬁéry -m@ontrgsrt 'ﬂe tg g'faféé)ﬁ%‘]lst I essentlaﬁy gfl exc?u%iesafno\{n the scope of

conponent, step or roce
any succeeding recitation any other component, step or procedure, excepting those that are not

essential to operability. The term “consisting of” excludes any component, step or procedure not
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6 specifically delineated or listed. The term"or",

unl ess stated otherw se, refers to the listed nenbers
individually as well as in any conbi nation. The term
“pol ynmer", includes both conventional honopol yners,
that is, honbgeneous polyners prepared froma single
nmononer, and copol yners (interchangeably referred to
herein as 5 interpolyners), neaning polynmers prepared
by reaction of at |east two nononers or otherw se

spexificlin Idélgxezﬁhﬁmhﬁtadl | Bhe ‘i’drﬁlf“&p’eﬂﬂésggtﬁgd SRR LeFer@f the listed
%Dn%ers m(timg a% n ev anS if formed froma si ng e  nonomer.

e spect FA¢ AT W)l asdpanycamiination) yet hyl ene” i ncl udes
honopBieyterar‘golghertit dikylldeﬂ&)ﬂac]tc’tdlvelﬁlﬁm &%ﬁ@ﬁ&n&% tlleaft E)’ﬂo%@eneous
}ﬁ)%e%}ﬁ e}%Fed rﬁ%[.n a snigleélan%o C)Frean cgpcégrﬁetrs zxﬂfﬂg'lap@?kfh?rré?erred to herein as

conpri's
mtgq—pyb@rgrs[) inpparting ffolyamepd rospecd by efactich of &t 1@sfRRb hﬁfﬁﬁfmeﬁshﬁbﬂwrwxse

@ﬂ%ﬁﬁfg&:ﬁ&m@alfyldﬁf& nggtgcpsrggglgltst Bl i(sotlleor%{l fo:\,lf‘egcll:fré%r (Zlfrlorlng%mﬂe

mel ti ng poi nt term ned
RAQUIRAT- %ijmé éﬂ’eﬁ&flﬁi’e{t thg tern [JREethytene’ qunllvia* bmtop@lﬁﬁhﬂd)fqaﬂ-@rlene and
cﬂikﬂyrha’é Hfd'ﬂ@&'en@ Sndbi@ gl rh&te el el @ﬁﬂ&q}? LVchfM?tB{I compr{ses Mk least 50 mole

h.g[ﬁlg he term anorp hous
Pﬁ“’f’v fege k‘i%ﬂ“ﬁl@e rfyglP‘ayqdr Térie |a1pplwgerghnt passessEh e fitseorrer
tamzitidn erh:b@ﬁkme mﬁlﬂhyﬁ&f& (Tr8) as cﬁ@ﬁﬂﬁé’ﬂtb?%ffé%@il Xézﬁlﬁn calcirxlmetry
(ggéfér (S 1valent Qec%*r}l 1qu Tge t %OF | S{) L o m)lr S th
ottt Sr GNP Ped Bfercbpetably g ﬂmt@mks )
pqtlfgpryptalﬂ)hg/ Théte;rmi ane:ﬁbhbm aTﬂlaﬂs ﬁ?ﬂ;;’oflymﬂ Relfing 2l @talling mefing point.
(0] m ca “ | tia units

\R:hl Znﬁ% rtééﬂjﬂgllﬂirt];e &Q cg fycr)neé no& Ufnﬁn F %xPerE fyters to a polymer
HBPYSiRg WPed m@@h‘?‘f“@m”& distret teigonabr S'egtuent‘s @tefa:ﬁ'éd o AaTbldcRs™) preferably
R e T -
Jokpssh d-tspnd vafhyrespegt tq pelvimprizadrpghydanipSunstionatit, ratherehan in pendent or

gadfted fA3hiboAbInG preerd BAbIIENt, e KD IIEATRES] 'd&fs@)r' the taggunt of
ing, the honobgeneity, any

°E¥ts‘i%Hm“é h]é%‘i%séﬁ““%f‘“;ﬂw%‘ft%? fogngfyaiet §f SebepPbEiah e AmouEef chain
boingifing tik(homogepsiBy, or 400 iR BEMic obbl%lkal Q%Q{y)ﬁ&ﬁ&ﬁabgto L 8efin

ing copol.ymers pro
pglgl“g‘fa Eorerc BRI by o o . i cAPAIVER grodied by
sgwpxgml qopRyiey n@ltloznaiﬂuxmnaltcetalysts Gpuelﬁomcq&ﬂ}tn&hﬁhtxeﬁ teclinhﬁes cextam of
HRPo of Ye o Wb gnlare 5' £
PRtk flafydal ‘ﬂyfa%‘“% R R
PROXARPErSIYS P Ik Mveﬂ’@b logk kength tiutnb@tmn i Dibckinimbds dftibbedn, due, in

a@reﬁérfddkémbb&ﬁ A e ebfbbt oBthOLHR
ect of thg]shuffllﬁg agen%ﬁﬁ%ggﬁ@ggg bma ﬂwﬁhmwﬁge
7B

"?fﬁl}‘/itf pigrespectiisally. the palymegp fesirabi pespase P fgpm lt He 2j9opryfrmbly from
ldesaﬁably possess PDI from1.7 to 2.9, preferably from
E@ cause. the respective distinguishable
s egneh aluseo © E?FP&&% dé?P%g“J‘SB?bﬁ"eﬁg‘Pﬁ’t‘%P@}Oﬁlﬁl 2ge )pipedinfe single polymer
clidvai the polyier qaaroy Bmd‘on@lit’elym-acb&aﬁ‘e@ ﬁl’ﬂh@iteﬁlhé?d for6ld &9@&1@&1

i t t t
RSB B ) B0 P e s
sqegients) and(regians fiot at felatively mayhhale (lswdryierﬁﬁy SLHER) thotdB Selectively
cktRHea135 frEJ%@Eaté%ruQmE ﬁllfi@1Il+g s%lv}ént?nigr %re? rred g?bogengﬁlt tﬁe quam¥ty of

segnents) cannot be selecti Vel

e’ftfaﬁ@'f’leé’ﬁ ohsingieiepr al finfalathe og elll @bﬂm@svolvtrm isdespthed & peadnt, more
pREBAH B thant IYRrdMARd b pféferab%xlte{s%‘h Q%Lx@e:{? of tﬂé%{al ;ﬂﬁ)l'r&g weight.
either a dialkyl ether- or an al kane- sol vent ess
than 10 percent, nore preferably less than 5 percent

and nost preferably less than 2 percent of the total

pol ymer wei ght. 7 :
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7 In addition, the multi-block copolynmers of the

i nvention desirably possess a PDl fitting a
Schutz-Flory distribution rather than a Poi sson

di stribution. The use of the present polynerization
process results in a product having both a

pol ydi sperse bl ock distribution as well as a

pol ydi sperse distribution of block sizes. This
ultimates in the formati on of pol ynmer products having

i npr duedditonahe nﬂltsrslbdkg:up&ﬁﬁem sftﬁém&énﬁ&}l dema%@'eﬂg%si%ses%PDI fitting a

of a d| sperse
%—Jﬂgttz ri qgggllg%?}“%ﬁgvagh %P‘éi?f‘ SGE g? g ofith present polymerization
RIPEsEA regiliniaimr dantiﬂﬂhdglbotllf’h V‘Sy &QJCTSBSMékQMéUﬁ)qugI? %a%/ell as a polydisperse

1 on an Ch
?{%@7‘) Qfob%ég %% %5 S 623‘8 ¥‘Hmét‘olnlﬁ’f PR orads hesing improved
%"Hélsra’eﬂuysh@ hmlcatl bepérfiese Thé mﬂoreﬁiﬁmmm:i 4ty polasseTRek

diftriutios RVE bdal %mu%@ Elllcmél(gi n?e%gli oé?ﬁ\brr qua:ﬁcqtéloﬁrﬁgﬁzuzﬁ (1998)
%5:23398 § rérgfp gl‘rlfn‘ gebrbm ﬂn@mﬁmio(rlwmgo?m)tpmn P3Nt i on
are I’Hﬂhfdrthb'eﬁh@alédxﬁﬁﬂotlhy ?ggrrﬁerg gﬂhﬂanEgn ‘e"sP(ﬁ)crxalgp t_l;cres‘a%a%c ks

mantsmclum r m nal

COHE”W&%aT" Yigt pq Pq@%ffzﬁ%qﬁ‘tr egstor.tpResersagdst firpigble disytiveticn df Slock lengths.

Mot pifeotnd pd@eieidctrain 3o m@lﬁﬁén\ﬁgga@%ﬁﬂﬁs& § ol{]%trs contamm 4 or

[gc;erL L (;d Lo %Egl Y éo t he pr esent i nvent e nd
em)nés?i at & {aret ‘%%tﬁ'é‘?:‘f‘glb fogks n a st eady- st at e,

cont iTie ﬁllIIQng\/aiakhemhflx(ﬁdtrd’a&x&ﬁf the %ﬁﬁlﬂ? b@l?ﬂlﬁeljs T e R ﬁlfeoretlcally

Jeh?edrpﬁﬁb%tgﬂs T ;ré bH%vé/dr{e %%R ! epgrpgespt%lztivg Fq)mpg%?egso arnd demonstrate that,

cat al yStS W eac con
gResiely BB asieasiy-state] ceritipealis] welltrhized mhdt@vmﬂgodm&fgﬂié of the resulting
ﬁM}ﬁl@le}brEbaFé'd u§1§g § Iaxem&g QQQE&J Widead coﬁ)fro 0P F %at ols? I?ro%@ distribution,

% ﬁo ces fromca
‘H"ee e QPW% é&t’?ﬁén’f efedn m&gwrmbmy@tﬁ d@paEatiSBwirEspedt $o block

- sequenceefréio ctfalysk N OFMR theBrekikbke trédtherf! Rdadts 6 st'ar[haﬂirass%mpflons nd methods

effects of pol rization kinetics on no
&R%hl i the &t gpdused i pr %‘?Wﬁ thesHfeqisef Pebmemizstiomidndtionon molecular
archiesturg mchiding thexise @SssOfnGort RRadtioR e &E&asﬁjng et £ %nJP Yffected by chain
ods have

ol bI engths. Such net
ogir;'lg%/léllg &%1(2 Ia:h oseJ&ave ewr%o% 1sclc§ed Wé’g i Ry, I Magromol. Sci.,
%M_MMEL: C&hle(rw72) @3l A.E. m&%&:& am’rHIldF Macﬁreg'da F@cﬁ}lﬁe‘; Reaction

E‘ﬁ@laeei]l%e ,::Iéi%/rﬁfglgén W. é ?Jle]\{ rgec{s Egnser Mfg&lﬂé E? ! rﬂlg?eﬂrdégn it'is assumed

thegaghacent seqgengest formediby th@amsmdform h alhglaﬁloac Mok catalyst i, the fraction
oS GLba LS Qﬁleﬁg@{ H?sckl\p:}{ b{y B@n]séﬁ@e falg I1r){e>ger tff qo dgﬁlg%/gep&fsentmg the

bl ock, For cataly he fraction

nl"BW@f’ff“?f‘OFlg”{j‘i“t?%ﬂ’bVO% [n] where n is an integer from

1 toXimf + ni-pypfEpresent ifd: L B6b]
units in the IE)| ock. Xi[n] Elsl pi )e%%ltrgldmpm}gfb%ﬁlr{(%%}gﬁ

di stNi bution of bl ock | gpgblSivelNe bockienstny NUNDEr
averagelﬁg'frock | ength P, Eachv?:racfealo)(/:st nﬁtas a

pro bEtnhlcathlyst bhs Prropaiat ¢ﬂibl‘bp(1§it1)>n &y gnd igfnrfgsa pﬁ)l}fﬁ{%l‘ %gﬁgnt having a

e. average bl
T L Ml and a8 isPe P R otpremotamhenieners e probebicy of
Pigpapitidyi ib dafigedsfs: 30 propagation is defined as: Rp[il A
Rp[l] + Rt[l] -Rpﬁs[l] + [C] for each catal yst i
1,2.p.3% RpWﬁl] + Reli] +[C] for each catalyst j = { 1,2...}, where,

Rpli] = Rate of monomer consumption by catalyst i, (moles/L),
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Rp[i] = Rate of nononer consunption by catalyst i,
(noles/L), 8 Rt[i] = Total rate of chain transfer and
term nation for catalyst i, (nmoles/L), Rs[i] = Rate of
chain shuttling with dormant polynmer to other
catalysts, (moles/L), and [C;] = Concentration of
catalyst i (noles/L). Dormant polyner chains refers to
pol ymer chains that are attached to a CSA. 5 The
overal | nononer consunption or polyner propagation

rat e,Rtlﬂp{ irdtal rbtg o@l @ﬁa‘uﬂ% flgr%(lqg %nﬁﬂatloﬁegracge st LT]@PFes/L),

constant, k111 , multi pl
conc &bl arrg At chyaig Shutalsngfvetmdewym mb{me]r tomﬂ@er kegalystsMufoBisIL), and

The t[of al =ClideRtrhticARS Ediyst AhildS). 01 ven bel OW i ncl udi ng
vaIua; F hai n tranéfer to hy dro% bet a

hydr i GE™8F PINOIFEEPERS relsrido pabwnes chaingilet ae att@hwapﬁ:SA

shut tThe ografigend méCSAJumplibior ﬁ)G@&Exq{roﬁhQatfoﬁ $dedd RO ﬁF 1stdleﬁ?ed using an
is given by 0 and each subscripted k value is

a?%lééﬁ f‘mstc-onstaﬁ, t;',_ 1 ult¥h§ﬂ blé’Ja[t(!_lzl]ﬂLOﬁblll%r cﬁ?cePtEaéLCM ag, ollows

catal yot oya
chain shuttlln ol yner betmeen catalysts 1 and 2
i s given Eglfoqg?ol}béﬁchs[u = Rs[2] = 0 kal [CSA] O
k8 2[ @h¢ {ofaPdhaih @ahgfemfe@s élﬁ:ﬁ ‘Be]gw(&ﬁitﬁlr%%hﬁes%rechgtppm%?e? go hydrogen

2 fﬁ‘ﬁ‘? &n ng and conpl exi t theore

X TP SR Tien, a?%@awrm&ato qhpia shitiingregeat (€8A) | The r@efor
rtmncetﬂmtl)srmu by eragd bdch etbsdr@fbgmaldé ﬁtgrrtﬁb k@RS arh e

nmost pro ereln wt

respect to g giﬁﬂﬁg ﬁgﬁgﬂﬁﬂd+e&ﬁf§§§c§pe0|flcalIy

i ndi &atadial catelyetrsyitere, the fae of thagushatling BEPIWERS b&bvlsen catalysts 1 and 2
it SOINBE Foliod Q7 M5 and vice versa (for exanple, "hexane”

includes 20 all isonmers of hexane |nd|V|duaIIy or
col | ect i vBilY)= RsfAE= 0 knl®SA Clwffdlat” and "conpl ex" are

us ed If oidreth & EIASARR afe Qﬁﬂ@b@th%ﬁ)ad'dgé éf:m a%l% Q&I?pql&!t $ int the theoretical

or.ganonet al conpounds.
bR X e e R B on g tonh e pasuleing blogk logth distributions ar
nehﬁnﬁmMekegﬁﬁdb&ss of ionic state, that is, whether or

not the har ge. or parti al charge or is
bond&d u.%eg ﬁere htgrr esgf%ﬁq %@‘ctléPﬂi’Ouﬁ%t“éteWWﬁcaW indiagted
othgrveise, the smguht mehxdbstmmsmnbﬂﬁmmndmcé rvag@@or eﬁ’ & rqqeggiﬂe» includes

an ?stoﬁgrg at l%%e @%@Qﬁg orddo&eé:tlt/ellﬁ TP!%\%?H?S moaﬁq) ljagd “c'ogl'p@i( sare used
qtgcl'&mmlplth;@n togreker trpprgancy, yetmhici and orgﬁﬁdnidtdll Gonfidtiitds. FBe term,

ﬂsﬂh’efef@rﬂg the QMalg:'s{ éoﬁgtﬁﬁgnt & laq_gl%rgg{? %eagrdﬁ:%s ogru;n%es%ab% llglt 1S, vghether or

or eg ui val ent techni qu
“PtéPf‘eﬁag‘e by @rharae enmartial E}@tgie oUE hplsietb toranetheriatogn. Gk yerm “heteroatom”

réﬁ/rdfo&gaﬁmaiﬂﬁr Gah b&&@&@y&@geh nﬁﬂeféﬂb@&t&%ﬁcﬁ?&hﬁc‘i’ud‘éf F,CL Br,N, O, P,

qé F g a} ted or unsaturated |
| isnsyc lr & AY a;d p%tegrb élaog)‘k}ous%%togg)o[ymt laekdng a crystalline
na[’dng beint ag yaérmﬂllekl)bbf dxffeﬁﬁnkaﬁ @c)ébnmg @Ilc}fﬂfeltrﬁ GYE*:C) or equlvalent technique.
cycl 9 ter?nn h dl’oca.r% ?%‘ I ? \Y nt % aini d d
al ky roup &7 ot é 5 PB‘EI&? wt ‘}gé’F‘b’rhé’ rogengn
CW@YMF fg)ylpdlgghratmhbthatunbmndhed) Sdtirhteid &d.thlIrﬁtedQ Bf:1i0,/pol¥B¥chc or
n&ﬁ%]bé%éaféér% I%LJ% udg ME@ dcyg:'l’oaH(ElS | ﬁ alEadrx]a%yl cycloalkenyl-,

het er oat 6m CONt ai Ni N
oyqipstkadienyl cirde altcb?lkynyt* @foaps. { ‘Sumnmwallmndzcagxykﬁ uigfers ko hkifoedibyl

galp that is substituted with one or more nonhydrocarbyl substituent groups. The terms,
“heteroatom containing hydrocarbyl” or “heterohydrocarbyl” refer to univalent groups in which at

least one atom other than hiydrogen or carbon is present along with one or more carbon atom and
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| east one atom ot her than hydrogen or carbon is

present along with one or nore carbon atomand 9 one

or nore hydrogen atons. The term "heterocarbyl" refers

to groups containing one or nore carbon atons and one

or nore heteroatons and no hydrogen atons. The bond

bet ween the carbon atom and any heteroatomas well as.

t he bonds between any two heteroatons, nay be a single

or nultiple covalent bond or a coordinating or other

AOB Y PRt e R ALY OB SHBRLLL L 882 ol e
R@PRfteres 20 6bf dyrore het?ecvmrmamy |no hycmagey htoms.uBisttohdltie®ken the carbon
alf&ﬁ zﬁﬁ@ﬁf %lteroatoﬂl éﬁ%}r{ as 1R oYl E)theergénp)‘\g{; Re?gga*%élnllsbr%&y be a'single or

%drocarb hi no-, drocarb
“?“r“i‘ ?W%JE%PW%PF%?rdmatwgembwibmhbqyxd Tblrs an alkyl group substituted

vhﬂxdﬂ'lﬁféﬂk&b}'daﬂ@ﬂ- Qtpyql- sulbkti@MEY He&r%!fy&lbélﬁylt E&erg p%lkgla FL[E;I&ﬁuted

suita

teroalk
hf::teroalB/]5 3 lﬁ)&’ uﬂ'%lo%yélﬂgmch?}' oryb,éﬁlzygmc#éylﬂl}qsphmo( zhhvdrocarbylammo-,
tplyyrdrodarbylstigt-Mytirocari@yitbliot rdr Hldﬂ&faﬂﬁ%&l@ﬁﬂ 'grogﬁ RURin thOscbR of the term

reln th
hlét%%glkg}lo mx%mples oCTultaeme léeterozﬁlégtgéo&ps‘. ﬁnﬂbc?escyﬁomllyb&ﬁlpaylmeﬁgl 2-
P(YHM)Zyetth,@hét;rtﬂnmnm@tthgmepsn S |s an i nt eger gr eat er

t han AQr s QGHah ted =
with respect to anr fa;rg&?ag% sl%%]fﬁ ® Sﬁ’f’ g?tﬁrlmr?gcyf’ E%coé’fugﬁﬁ Bog system

PEPiIHAE 6191 D, -edaptepriscvheraig § ismp dmteger graater thintn equelstp @C The term “fused”
aatlsel:l 88 WhithRespdc¥9 8 ribd) ‘é‘&s‘%‘e@[f oonaimxlgtetﬁfﬁ br 80 g%#ﬁm{c’ cyelic rings means

% acent atons |s included in b
APy sespeghippideasigng PTG U80 eAieostopnit o gkt densinincluded in both

rmﬁs Clihe el “4361” Seférh fd9'nﬁat@QQé}EEﬁOQaﬂésuB§tﬁlganp®hlmg}) bglagmgle aromatic
are fused together, |inked

< AR B R (5 R G I et dgked o @ common
ervep hychesemethyleteloy ttyienasiay.y ExampaRt £6matc rab@)maélid é)henyl

L I ht hyl , anthracenyl
] ﬂmﬂ‘e a&%#rbﬂ{taj b%?‘%(% mo”gsqﬁsf‘l tuted aryl™" refer s to.
an af §l|bstg:pt9<yzp'ylf’ refexhio@n aoyl groop innwelrieh d’hy(df nge lhydibgbﬁﬁtoms bound to

abﬁ’&%ntlsc}eﬁ)lﬁ:@&/ by éHe *BPHo esfuﬁc?ialhi‘%li%gps SYI%I S.4 k[sj{: Sugstltlllt&%ﬁlkyl cycloalkyl,

fluncti on groups suc as
sERstifutsq cxejqalkyl, wrgq:rblgmqlmuéwt@yctmmwwlbaucyl halogen, alkylhalos (e.g.,

dF?)I BJdesy, Cﬂnﬂﬁ)' %ﬁﬁékphl@ UR&At Atigd 1he AN QIYCFAOGIaSla%MIIKC'd and unsaturated
K

CF3
0&318 gg‘ﬁ?% DS, 2 OS% ] g'le a{omaaz: r1ﬁgh(%/)r {511(;(); ngg]lgg'%r linked to a

cemahon gb@tsueid auit8dletld 8t e&l@/lene Yifoleye mgéxﬁtﬁéﬁ l %) Fhlay alsobea

sed to.the aromatic linked coval en
cgrqagr}yi I gentzo&;henon &9 ?ﬁ%g‘,engaﬁ &fhpq-gé@%@%{gr xém'ﬂ@fl H}/qh%l}?gyl'@pme
et hy Teneromtibretcping Fidex'S; eaferoto thd pekdenibraichudpolyayr @h&Ring8egments in

) ed ufider fepre QPN G o ned opditio a
%lw&gﬁgﬁﬁyheﬁﬁo#8n|??éggﬁﬁﬁ &Pphe §¥§$?ﬂ§%'§§y?ﬁétﬂy“umkr
cg@}qqﬁatlmbp Srsebriengy of priiexolynregifation citaly ity Slepirunadtsteady-state,
cBEtROGR SSluiRA pYINRE AN GnBkiDS i § ggﬁg{aﬁmh Bllueﬁt RUEY 5 MPa reactor

prepared under representative e meri zat’ion
PEESTER f1dgmcatephag %?epetca@fapvﬁrabmmqter thap 98 p@eematthme iconvedsion. The

Sabcglg? Sﬂ?eg:g é&ﬁﬂ]@{es &th)igloﬁf’] (%{oﬁﬁgioxﬁ)cgls g&;\xnﬁl tl}{ezérlgates{ fgalley in branching
R AN "ﬁ 16?? Oglb??a?lmﬁémwho g the fuessiotiBarensmindilqck ergegmgnt
pioperties, su@hﬁs delratyr eact or pr essure, and greater than 92
Conv AT B T8 el a gt e Cfom el ol e royeliing may b
detatmaneyi slir ecztlmfptosarhplebbstﬂeam ¢fQINIR epegtrasadpistechilighdsedien Giear, high
in branching indices results in nulti-block

copol yners having the |argesto difference in block or
segnent properties, such as density.
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The branching i ndex for polynmers fornmed from catal ysts
capabl e of chain wal king nay be determ ned directly,
for exanple by the use of NMR spectroscopic

techni ques, since linear, high 10 density

pol yet hyl ene is normally produced by catal ysts that
are incapable of chain wal king polynerization.
Mononers 5 The present invention results by
polynerization of a single nDnoner, ethylene as

dgﬁg}y %ck}éﬁy}éaee l rlfanlsaa}ij] prtoi,l]qud d %Ita 1s I%rte gﬁgﬁaﬁg (9% cr:hsa‘f-novy

ppivhgriretidnz abl e cononomers may be present during the

present polynerization without departing fromthe

scope of the present invention, so long as the objects
herein are attained. Preferably, however, the

Pr esemd présaimeRvehtin rés@iﬁﬁ?y ;Blyﬂm%ﬁzdtlgn Bﬂes(s@m n%me}b ?tklylerﬁa as

absence of any conononer, "and refera

PEMOYGP@RTR gz S ifgmesraecd M therkillge B ghat gne or more addition

peiiiayt Rl comdabidérf me by ﬂrés'eﬂgluﬁﬂ@ﬂﬁé ﬁreé@ﬂﬁpo‘i}%{eﬁka’uoﬁ WEJult HdpIrting
d or_m xture ‘of conpounds

" rs to a caq
Tt o e Pt BB RT 1R e Y SO YRR Preferaby,
howavr, ihe pragpainbatiof taka piicaig tmuywlyﬂ ab@ﬁ@&tﬁa@ecohehm ind most

wo active.catalyst sites t he
PRt ARE ot et et SR Bl he R RS fner  ne
condltlons of t he polynerlzatlon That is, transfer of
cgmgghﬁ acbfr@gment occurs both to and from one or more
actlve catalyst sites. In contrast to a
s h ut 3 Ffi R, atyeiing agent cfersiio ¢ pempoiied Oralgemte 'of camyewds employed in the
c&rﬁﬂo@i‘h&@&ﬂ tﬁ’é’br&%ﬂt iRRhONRKat ﬁQ@ﬁa!Blngrf Qé%ﬁg ?61 Q'?Re i ef;gtv@en at least

one-tine transfer of grow ng polyner l'yst

QoY g RtadysLes of Fheacgfémts mﬂ“é?de'fl gisicgmpasiien yagt the pongitions of the
palg@erizatis Thst 1ﬁ&§ns‘ﬁﬂr bia p’oﬂi)tniee ﬁﬁ?ﬁnﬁf Mb&fl tcf afn@ o dAd o3fste of the

ath'e ]gegfgjé% Fq%s eInQ:on gtrég bl ugr agg?tl ad hﬂg frarﬁfeé ?ﬁegt causes termination of

pplmeere:hab g-ynwth‘ amé AmOuns tb @ ode- ﬁ&ne mhefeeefl’grcﬂﬁnﬁ)dlﬁndr fremtigtctalyst to
f Y re v V e Sit

Rk B o BOSLE TLSET thify PR RUSHT Fhon an

WéBAlOr@sP"thfeblV from Ogfto | @ yrostgwefprably fromyfl.5 t R @naidemost Higldy proferably

oh®.4 81, whlreifKCH RMRS S B%Jl}brﬁwylftxraf?s%rtﬁ]a& cgﬁ{}ﬁtl A $kivBite to catalyst

active SltetO catalys A dactive site via

Bagthtersft Kig thegliting agoatspnddisiays the rée afingverspraalimaers tapsferpice-, the rate

ob@&:ﬂ@@@stirh@r fBdiihb kdtil st BASINe sBOR hBBstROLNVIEN Iv1aQ1tIEas'hﬁ‘ttlin§ agent.
|C|eng$% ﬁ}able that chain ternmipation is

f
SRl s et DD tFatsmy e FIGLing f5a! A0 By HaFY] chaia s
spifieibelyabbly tlaedint tbrainafibn i edlaRely rardODRirfbIE 168 A 90 Jeps,

‘ egerr{l} e)5less ngﬁ g%r%cfe}lp morg %/rﬁ%rragllsy'il%? %%%4 I%?%P%’Q? glrog.'h%ﬁsar@léla less than 10

ppmrm pf Slhettlamlmmlrrgocﬂctsl risttérmipaies padlte atmﬂuggmdlstmglﬁgﬁm p&lymer
g%p P{s glclg&'bks I lqﬁa‘m’zt tl){ehxél{erbg clﬂaﬁltr sglagling??e%lngd l?ym'le time regllliged to transfer a
Pélmefthﬁlrl élrvnnai cetaly sl sipsto tlsq qhein suttlihgagshtaind thei back Itd zn@talyst site) is
G €Nt RN 2Rt BE Kl R pé!gfﬁ@ttt@:lm\(r&hor? 'e@e%)uF ko1 0?’(9 even 100 times faster

equi val ent to or faster than the rat l yme

thag theirpfs pf Relymeptsapingfipny Shig pergiits pelwper blyok forrﬁesonfoaﬁteéme time scale
aﬁistay}ndrlpﬁ)pﬁg'&h@l of polymer termnati on This pernits

pol y ﬁg 1 bl .ock. ornat on.on the safe (g& scal e  as

pol y&Fe E?‘Bp%‘ 8’??‘&‘1‘“ Bgriongp 8’&“}3’15\‘@ Fiinerddhiezing branching indices as well
ag differinpartdcavisespdnd b paitiys tasiotrashitfithg ddnfsek mgurby @Rgdtsiath these

i ndi ces as wel |
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as differing reactivities, and by pairing various
shuttling agents or m xtures of agents with these 11
cat al yst conbi nati ons, pol yner products having
segnents of different densities or branching indices,
different block | engths, and different nunbers of such
segnments or bl ocks in each copolyner can be prepared.
For exanple, if the activity of the shuttling agent is
low relative to the catalyst polynmer chain

mre o al ysts .
PR b e, i oo Vin IRl el ok By gt i branching
inshiges: defFerast lprdengthy, ahddifftsenh bpeders Gfmtlr @Emevitse,bldcks in each
cSpUintdr biGe ipfp &S, Yo ékﬁxtnple liech@tak W?tg'bpthp Qlluﬁﬂi?or a(e"nq ?ﬁjlow relative to the

propagati on, a copol yner having

°§tf"|3'§}cPPlé(F‘§r oA Proequé‘i*qﬂé?te pfioae ler merecpf His 011tsly$5bﬂ<allg¢ré>dsbck Bngth multi-

b&?ék E@&Eﬁ&rsfaﬁtﬁﬁolmblﬁlﬂdk gy tﬁggmméﬁi)(:o%é?ﬂ#&elf Shuttling is very fast
| ock mer havjng substantially random

"¢ %‘bVS |‘%/*??é>imebf%b‘é’r‘tﬂa on, BOPRISERRE MRy AperP ERASR cgét sucture and
smateably&ilengms )@toﬂfaﬁxecﬁn&h es:huﬁdwlfmsm@mtager& BlaRblo¥@k ¥ mAMLBock
I'S contalnlggpre atlvel

T T AR
nsfl)g:p@ggd ﬂ)gttlmgtagpntg atrlatxyejs p@at lsiyalcle n@opﬁiegsmp&ymera Bodﬂ&nmg relatively
129951 Iﬂlﬁ%gsegéerﬁ%%rtbﬁ)gks an% FH&?A% elflorﬁ nrolwsl n\gn glg%ne polymers
Céféil’eét?faéﬁdfor this i nvent| on by the foI I ovm ng

mul tia- bR QQ&QSSQQ)HE d}ﬁﬁﬁgtﬂa v c@l&‘i}g fagﬁ iglla? CJﬁuttlmo agent can

d| fferentiati on based on branc ing 1'n

bepgigpted fer this npatigmy the fetloving myltissten mceqhee ereviplbi adimgl far block
dﬁﬁi@naﬂoalbaga@&a&rmhmgnldexa potential chain shuttling

agen ;Il'{,] rrerl zation test is_desi rablail per f or med

usi ngj Ehyjened eé‘éeﬁl“‘%at‘ﬁ‘ﬁ‘mrte SRR NE @ PPISRLia eatalysf and gpptential
chaiws shupling agént. Cﬁhsﬂcﬂo&terlmtxoﬁtbsﬁ ik H¢sng913a@eﬁhhed wing b 84taldr\emi-batch

ré@fctrop a.ﬂsa\lqlth\égtl rgsu ft cgtnlf){st or hl}{tllgg zggg{x ? %%bag‘?vtﬂ? nggvely constant

oper
ethybpwpq:eytrqj@p,mgeratmmhm' solqtlaxnl pcglyofCrxmablad:cylditloﬂs(,)tyﬁhﬂlymsmc a molar

rﬁﬁ%%&tél%to@gﬁﬁ] ghu&ﬁ&é;‘gggnt ﬁorﬁ ? S]To‘ri%O &Eér%‘gm{fgrargu{t]ﬁﬂe quantity of

suitable quantit mer, the rea
PRYPA F’i’éf‘“@ﬁl%ys ta'amafeid@h adﬁ*ftloa qfatc@thly%pmm 296 the @plgmerseproperties

(micmglindsx Mvﬂm/ﬁ{ brd@w/MrkY: BRI MhEGurb1dex, My, M, and
e foregoing

Nﬁ’e _? ezg:’ neasured. H.

pol y SEeptie RefvaepEfgmas Pebater 'ﬁ@}ma P TeRS et fop gpverakdifferent
r@fem&}r tibbes,Ghirdvidiig@itbries bEﬁﬂﬁlﬂethdvid@Sm(%Q BWééﬂjdpa%lg PBI lﬁa@tfe‘s es

0 P a . ran el ds n val ues.

. ?‘Ea‘??%‘w S PR afa@ﬁit% {58 SR80SR E TRl both to and
fwimghd shuttlangtagqnodry characterizn 8f £ polyditiseii@ vadetin tBSminimain PIDBSs less
tl\%ﬂ litOt J‘Ill)lg "f]eg%]ﬂ{]llf:%%n E)%]aarné‘ rcr:lto%{e]grgfe €r aPl?Yess f?g\b ¥ Fﬁqrrtggr%roreelsf chain

ereéin
bﬁ@#embﬂuyrmlgethcsw lefithe folner avill invreste, efefablyabdrly linesly, as conversion

id 1H@lf9aséd ‘?NIOSF%E{BH&{ iR rﬁﬁ ﬁllutftlmgj%krn Ipallsﬂk trh!)ge%gnﬂg g)olymer Mnasa

occurrin
fww%?rb?famvyrswaéﬂr PYlymerryisi) ﬂsvmga«éme with e statissinal presision (R®) of greater
maﬂcorge,qﬁas&ably/g,sgtelﬁﬁﬁfoej@r ed catal yst/ shuttling agent

pair t |V|n olymer Mh_as a function of
convefes Igwa(e tﬁ”ﬁ’%F?ﬁﬁ ‘gjjlo'éq &) merp edditiggalpajringrofigpieptial catalysts
asd/at fusitivcshbtting @gangi on (R) of greater 30 t han 0. 95,

G st SR Gl B g P A Bl By g4 P nogyhain shuing
apmseamqrdihg todtcanvgstion is thendélerted sitch thiavtbe stouiatalysts gach gadekgd.chain
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A suitabl e conposition conprising Catal yst A Catalyst
B, and one or nore chain shuttling agents according
to the invention is then selected such that the two
catal ysts each undergo chain 12 shuttling with one or
nore of the chain shuttling agents, and one of the
catal ysts (designated as catalyst (B), forns pol yner
havi ng a hi gher branching i ndex conpared to Catal yst A
under the reaction conditions chosen. Mst
t he ch ut t ents

SR or e LS e det R R DD st Gl oo
cayse ﬂ?’gef"@?srpéb'tnﬁltmsm% akiglied brandbiingsiddeix pompreedfto Cetglystgunder the
rda@oh konditfolls chofl | o

addition, it i g Mog?;gr?éé%%att gp&ilteﬁghlgﬁ%a% Sh@ﬁlmtgtaf’ents jindergoes
P%l&@?ft“ab%eé dn hpd the @Wb@d feversedirestigrst(asidentifipd ip ﬂ(erferasmmgdst) with

béth Cu@lyg i an@iCa@BEBYEY adalRF UGS ?re@tﬁ{blé’\ﬁﬁtgﬁg chh slﬁﬁtﬁlﬂé yg%xtlt does not
of either ca

ar ed
it iaS?‘yFtr?"ﬁ“ﬁ% (myeEde Wslﬁhté?fgﬂé{ﬂﬁfl Hf?@cﬁg@hwslglﬁyf prtal¥st per unit
tlmbl)ajﬁ eiftfdr capaysc@sthparedty z&txﬂfyﬁhf ﬁl&&ibke)ic&df%'@hlﬁﬁ‘iﬁéb@é by more than 60

nor e percen
REh e bebsEalloet, STy B b brorbiban Bipsicewn sty
d@fraltly] @at@lmt adtiy 8y of at Bastate Wéiht yathipas Basasllyiifitrdabed iphe pREUAEe of the
c&&u&ﬁﬁmal&afha'n shuttling agent. Alternatively, It is
al so possible to detect desirable catal yst/shuttling
agentityppatively. s alspenossihlato dejeca dserable satafstistnjihgagent pairs by
PRI b beFRS bIRAS 1 I mefilAN ‘fi‘xﬁgerbs%ﬁ : d bAAGEA ng&'n condltlons and

condi tjons and measuri ng the resu I Ng nu

MG hefesulie gipler ayorage mejpoies yeistsi Pole Rranching lrpb*,ylndspolymer

yigidet ﬁro&fctn&f ﬁﬁu ShitablB sﬂu@h@- age%@kl B@Qhﬁatﬁ?ﬂi&é ﬂy‘ 16erfAg g%ec' resulta.nt Mn
“&ﬁ 1 acger ze ﬁ$¥ ower i ng he resul tant
‘f“ﬁ%‘{ iePRTAe s of PR A i B‘”&’f(fﬂﬂmﬁ% in yigjd gr ré'fe)

act i Vhetfgregaigtests areﬂ'ﬁadlllm adapted @ r@pid tiabghput R’i&nfn@ﬁ&!iﬂhtfég using

te
DI
dlatmpyhmg:prpvedbesﬂa ehmply, £ Iomhat ofgpoteofial toittingagedticatidates can be pre-
1%%21&% lgre %}h@gsﬁ%@ fz‘ztes;‘tu %’ &gxg{ﬁ%%%x I%g klg}%h ub by % %Fn%me{a?comﬁf)unds with various
PROERGPHEeP ard thegpmipeung pereactigened yat ediiedto Wb’mwssatlze thagtion employing
de)lEﬁh po¥ynfeRpdtibn &R coRbosth | Shrd? 58%&%&& ar%%%ﬁb’c@&j& varying

various 20 proton sources and the co

mfm%a&?{l?saﬁ SIB‘FB%FLP@F“ sfaBlst & a%@WWéﬁquzramFrérﬁuﬁ@éﬁcs!1vtﬁmg agents are
thesgtha piodgse a&ﬂmﬁhhﬁﬁ’Dﬂoﬂ]&k $hBE?. 0 2@t drable Rk YsHments as %{escnbed

mmve“%ﬁeﬁmon . ﬁ ‘f D ¥¥ rlzaﬁlons are conducted at
PR IR ot SigP g?an IO g P PP aY Rt Pr e st uimpstving
catalyshaqtivity, avabovealgseribe@inent , sui tabl e shuttling agents

t I th 0
o R R BT A B, B Rl 0
rofi itq acomppunditephisicinabln of ryepatinzshe pieyently fdegtfied gultiatiledkyspolymers or
u@ﬁﬁl{y \éfnt)l)ﬂyedaﬂ@er Q{é‘ﬁgl%é%t%n C&gli@(ée ﬂ&efg ﬁls&%ﬁeﬁf ﬁ?%ﬁ% é’ dem{aﬁlghmultl-

activity, as above describ 'ess o
blogjy copefuntr hayinggn avgrage Rumtor of hl@hmrtSPnggtS @greaveraget dhein (asrdefined as

thie S.vd'xfﬁa RbmbeR of B1&KESf difRrt GRPRGHNBaL by![ te MRB&E& ﬁolﬁ'fxer) greater

pr t he esently identified nul
Bt 5B raterny BGERTnPY. BRPoy e AR e Hghan 40, and les than 25
P@ﬁkﬂﬁWGESIs #ah I ) motqidérhblPRS tha 1@l mdit pefr@Sdiessith A Vare formed
amo% @ iy It| bl ock copol yners havi ng an aver age

unber: of "F0cks or segments per average chain (as

deflned as 30 the average nunber of bl ocks of

di fferent conposition divided by the Mh of the

polymer) greater than 3.0 more preferably greater

than 3.5, even nore preferably greater than 4.0, and

| ess than 25,
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preferably |l ess than 15, nore preferably |less than

10.0, nost preferably less than 8.0 are forned

according to the invention. 13 Suitable shuttling

agents for use herein include Goup 1, 2, 12 or 13

nmet al conpounds or conpl exes containing at | east one

Cl. 20 hydrocarbyl group, preferably hydrocar byl
substituted alumnum galliumor zinc conpounds
containing from1l to 12 carbons in each hydrocarbyl

grou t.s er eof

oy e e e R REE B ARS8 Loy By et peunds o
ogmplexss spuigline 4t fepss are Qo hbjﬂrambné @rm@Zpr&exablk yydr@lafbymt,sumted
Mdsihun) GAfIEH b8shc SBobhds Q&)t%?.ﬁgfcr% 05, Iﬁl%arbon eagl l}yﬁgﬂcarbyl group,

agr esent 1nvention are tri Um num an

fl Fractiop ﬁﬁglfﬁfd.gereoégl%%pr alPp gourge; dir¢forredl|hydrogrehyl groups are alkyl groups,
préferbbly me&py |bban<ﬂ1|edl i, ﬂilﬂ@l gﬁn’i}is( M&QF%E}T@A éﬁmtlﬂllé%ents for use in the

r%eé % %[) W tri(n-octyl)alum nu
P FR I SAUGAFE i Li*ﬂﬁy %er*m"é%l’ﬂwailf% ine poreRons sypapecislly trstsytsluminum,
tg(irptopyl) aigmage,nh(srbmtmzlludd:emt, hﬁnﬂl@ﬁjle;aﬂlﬁ{hlﬂ{ QQMQEtyl%umltnu

rr AL ] oI n Qregol ng organoneta
tmtf(}tl%{}ﬁlgl 8 dmfl 1 1r>éb?‘9cmo nf.l S %aéi % ttgxrwfntsl@cl%eg% rﬁ%ﬁi'fp@) product or
r@nd(l@]_forgy:d b)[ ck;yjbmg]grthp fwmpxg@l’gimoxﬁﬁtﬁﬁmm@bdny, preferably a tri(C,.g) alkyl
ailﬁﬁxmldﬂbw‘blﬁﬁ Hnc EJ{ﬁp()ﬁnfiirJJ(sﬁg%allbl q'lst}g){mdwlﬁ{lm,] tri(i-propyl) aluminum,

tri(i-buty ['um num
ql(ﬁbftﬁl)a(ygxpg,qn) iy Dshymiowm, dii@e deyy Delundnumpbt diethy@sise, it esaithan a

stol dhio&Ririe HEJnﬁtereﬁH%Q& {hE YurkdeEbA él\(&altbgl (lr(nxgs) ] secondg.ry amine or a

car byl groups a seco

hp{gra)fy ﬁwpo BWy 1é§ﬁ'@éhy§|dy9amme t-butyl(dlmethyl)sﬂoxane 2-
hlym(wrremyxp_tymjhesm nYﬂe)xt@Uinﬁﬁa, 2 ts d?(%wy() eﬂatéax,ki S B Gine 2

bﬁ%ﬁr %i]tberg&%(?x?%/ (glﬁ]g{llneaI%lfl y:rr(216 ﬁlabqwlﬁyqnyla fRepieably] sifficient amine
o h@(@’yge@elﬁ-lﬂlsmthdt omdmchbﬁl@d@mﬁﬂﬁﬂs r;b@r)met&l fatom. The primary

rga)c/:ﬁsorn?;dfﬂ&?ééij atﬂJ;fﬁr:;%u;g cl?xgxgngzgtlggsc ﬁb? g%lreg EOé %%{}Ia m@%?% }%I;/entlon as

shiingaseenes nociglekminomal bistomethyThib hpnidapE op AR
bﬂfm&ﬁ}tlé b@fﬁflzstllb)@dé‘) %@ggdtﬂguxﬁﬁqpll cﬁ(%gr & nysl'% mefho ﬁgSl - 'tllgmmum

or use 1 n fesent 1nvention

b&Fdémﬁh%@%’w%llewﬁurhuada@m@m 'Plﬁ(nle(trhgclﬂylsllyl)a)nam deefylaluminum
dh(pj&l’d&ﬁyl-rﬁ?étﬂﬂ?ﬂdg)u m‘)ut}balhﬁﬁlﬁ’dlﬁrﬁgﬁh)(h &)Ent???n}f&% %Jc%hﬁir? )ulm gls& 6-di-t-

mlgf glum di (pyridiny
i e AT e A e T -
but-ylyluile_,tliyl’silomdld)l,wﬂ‘iybluﬁl(rﬂtn(dﬁ(bllsﬂﬁﬁh&bi&l&l}]l)yxll‘x)d?‘rétﬁiﬁAIumlnum bis(2,3,6,7-

d%egz%tlya}z%agﬂe gneag%e)c (it}']ldlalgﬁlexw 13 g?ﬂ? ,a,g)dlbex)lzo l-azacycloheptaneamide),
nrpcb(tailydm(dmmhﬂ(té)(l@l)ﬁloxide tethylvircy}, plapRaxipEbxide), and ethylzinc (t-
baogg;ylalun1nun1d|(ethyl(1 napht hyl ) am de),
ethylalun1nun1b|s(t- but yl di net hyl si | oxi de),
et hy Ftayitibg avareriated by thy skilledratibapltiatlayphi)aplriskle)ing agent for one catalyst or

cthipat baHh ki BB helesuriBy bh-
Ee Semb laZ aC}de A h%spt @n 5 gﬁn gcapd) or even sat%sfalc for use mLth a different

°E¥P1§~°(t o %ﬂtﬂéstfoal?)%thosqmea@@e% Fle}wélpg ageeia mamyvers% affect the
pEI‘f@ﬁlﬁty:b af daBoHsRe @tﬁﬁs@'aﬁ@ﬁ%e(&d%yﬂ: }0?‘ bideQ ﬁr‘tﬁzﬁ reason as well.

Z g ﬁ? heny| phenoxi de), and
%&g Hg)e al fll\tlty th cb&g Sg‘ﬁ%‘f‘%?ﬁe&&‘ @axrw i heéangep@" \}/1Fl~e’r§e catalytlc activity
Oﬁthb raayststth athiege ﬁuddsﬁ&aﬂ palyBiairbieriig. BOBAL erhiYdinRAR of the 111ve11t10n

cata i nation not necessar.i
U B o Vo T By s st oty o
m¢psufed IbE atate of ghadr by-mfen))thaioateasl tiygit the matiinGi@ pbseible rHO.TE
potential shuttling agents nmay adversely affect the 30
performance of one or nore ¢atal ysts and may be
undesirable for use for that reason as well.
Accordingly, the activity of the chain shuttling agent
desirably is balanced with the catalytic activity
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of the catalysts to achieve the desired polyner

properties. In sone enbodi nents of the invention,

best results may be obtai ned by use of shuttling

agents having a chain shuttling activity (as neasured

by a rate of chain transfer) that is |l ess than the

maxi mum possi ble rate. 14 Cenerally however, preferred
shuttling agents possess the highest rates of polyner
transfer as well as the highest transfer efficiencies

g Lﬁ?%ﬁﬁallmk‘%ﬁp 2&?&1‘1@& gL&‘éISSLprQSS%%tﬂI]eoﬁléhest ratep of polymer transfer
28 SRl avibs %ﬁ?eétﬁ@%ﬁﬁ dff§tep¢l1=s (rdwred ingiderives ddebiin Gamiledgpmp eSweh shuttling

agé}hﬂ thdyl Hé@used'1ﬁ1red@@&jécﬁlbéﬁﬂatlo§y£ﬂ s8I &&Jeb% #19 d@gﬂ-@ﬁ‘ Eiesgrt:[e): of H}(utttlmo
QHSLL ct| n of the shortest possi

%ﬁfF’vs gedgin a‘Bﬁ‘thort‘Pfélieth@WEFthsﬁl%g pelpmertbdock lengths.
Higlili dﬁlrﬂﬂ)ﬂ hatn sl BERLs ith @ sRER efdﬁﬂlg@%@arg Hﬁpl&%dtd[}@to the fact

tha‘fflﬁle effgctlve mt lhceulaef f ectt I M l eCUl ar el g
plRaiar wRigof the golymgirde by reaf*?féf éb‘g?rﬁdefaerebwgducw
vam gf ttxyre@cfnon héetureadicoaquehtiradueing BitrLRRSSWIeNnt | y
reduci ng operating costs. Catalysts 10 Suitable
catal ysts for use herein include any conpound or
Snati on of conpounds that is adapted for

Pr ep&Gitdbe RAIyMIRS SseAlrchRE LS osi LR or t
Bot h heter oggneousseanre hﬁorm%@{}cg &%ggta HonY %‘Bomdsmat

iX3{apted opprepspampAlERer ot th«reipseqeé gennosition @ sl ﬁst@etemgbnedms and
hbiﬂ&gdﬂ&iuls catzﬁﬁﬂ;\MhyZE %IWed h@i%le@ Qm%%ggdegnécata%%{g%clﬂe the well

%Sé Eﬁt al hal.i des sup E}zrte on

‘T”f CTE VAR FrRRgsitions; eyeesially, Grogp P(B*ﬁiah@bd%rﬁdpnoﬁed WthOUP 2 metal

hidiviesvor roiedotiideanor alkoaidacint e RRA RAbvaadhRY St Sr vahedium based catalysts.
for .ease of use and for production

Wever
PEéf'f&];bq S%wvsx% OLEASS oé’ ;usevﬂgfl %Progmtlyﬁ%@narrgv& a—ﬁ;éemﬂgr weight polymer
segyieqts jingelutipih ¢hecatelasty Bt ssetherein laﬁehohegeﬁtdﬂs aitﬁyh@éﬂﬂ@)ﬂﬁﬁ? Bl felatively

a a I'c cspecial 2 Sod anomef al
p?n%to?éogﬁﬁé Cl)l(rl:(pc‘r?g éuﬁh Qrgmé gxluﬁg)g (—‘E\) <.¥ 1 po ur.{rxs oﬂﬁagxplg))fes based on

W@éﬁpﬁel@%@éﬁ%%@%w qfrﬂteéJasthamde@mee qf tfnr Penic@iciispk oBtht Elements. It
iDfrefedl tha Bﬁ}l'lﬁﬁlygt%m% éden%reglf ﬁt'@&@%ﬁ?&*&t Irﬂ%ﬂy aff%}t ﬂtl

El_enment s, 'S erred that any cat

PRIEF®ARFe °F1f6‘{= 0@?@%?%%&4?( thy cwéttaonw ﬁtearetsgntaﬁlﬁ/@emzatlme I2e@nrab1y no

cirelly$t Gy redusEdin @étw&h@y @Eeﬁ’& khaft 8% Adrdeat mU{é% reﬁ"ex%ﬁ? thldﬂhgri Rﬂ%rcent
rrerl zat i on. Desi r abl Yy, noO cata

ulnéer ?héi 3°‘£drt5’ " %tﬂé"cp{ TSI POYBSZH%®at er t han 25 percent,
nor e Metad ﬁcelllpﬂldxbsyfogl‘se hdrein ad M}ysﬂ.ﬁ nRekde &ﬁﬁple)&éﬁl Qﬁfax1§1h&1 metals

%@éhl ﬁdl’l’p&l% 3 ts IP? of%e%%[;&m ’Pe%&% r I %Eelgfgncﬁatﬁlaalg one or more

exes tor use herein
delemk@x@bordﬁd ligamds oF pqlmlemeueaiss\mseg:gmmmnfpuaa MAcEde HR&IIScene,
hﬁl@-mléll&:fenet E‘cﬁlst'?%{eh OC afr?' %P& ;?ol ale%t gﬁ dtgl er{{gen tOIS 0 Seorg%:g'chelatlgg base

one or nore ‘zed, I gan

cOBRIGHE S| Bﬁ’tco‘EElWFeS mba%rlmllg depifed bEdteerfprinals: MG or a dimer thereof,
wiekal | ocene, haI f- mst al | ocene, constrai ned geonetry,

and ;R/PJ yval ent r| d | am ne, or other polychelating

base™ €65 %@gfe BT erslomdly naorarrtespbly 4-8, and most

pfkﬁﬁimﬁeﬂubyoﬂtfﬂ@d‘nﬁ&lmﬂﬁﬁe ofMidPendets; Or a di mer thereof,
sel ected from Groups 3-15,

wher gi.n. M |ds @ mle]tal
pr ef \rlg%er gnt 6a r?ﬁciuérextﬁe ésfaegr%papyntzgmag deéﬁcahrlsﬁggq-elecggns or one or
npreaefl@rradpajrs (Brmgpwlfhch)f\ 1§ trandie M, el & gfBlc8n@hins 8 to 50 atoms not
cg]n??g@dr enamnde %Irl} eacn occurrence 1s a dgroup,
a0 ERER eRGRmtseiac Gpeeits frhing

contal n|
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nore el ectron pairs through which Kis bound to M
said K group containing up to 50 atons not counting
hydrogen atons, optionally two or nore K groups nmay be
joined together formng a 15 bridged structure, and
further optionally one or nore K groups may be bound
to Z, to X or to both Z and X; X i ndependently each
occurrence i s a nonoval ent, anionic noiety having up
to 40 non- hydrogen atons, optionally one or nore X

t her thereb r a.5
HGURETRY s IE O35S DSl RELER LRI B2 x oo
ag$¥Xi onal |y, one or nore X groups and one or nore Z

grou Qélnﬁgﬁé/ndbﬁlvl%%d.)‘égmgﬁg gl goxtralﬂaﬁ{ GYn a£ 8515% ri'%vi?% F;P %Qﬁ))ﬂon-

that is both covalently bound to Kian
“ﬁ/ﬁ@ﬁeéta&msazpfl?f&&b@w&éﬁ?qe% sEPhmackahopéed dezcther thembsuformaing a

dix@shiSor b&%ldﬂ@ﬁﬂfmc' grcgl ndd @thhb!ﬂ%ph&maﬁ? oROGmdRy & S8HY and one or more
zE’;\toms cOo % one unshared el ectron pair

I NN
FOUPS, a}q}’ l?oeﬁedzgge erd 6:’?)& wEE @ mojgty\hat isjhgthycovalently bound to M and

cpmrtimgedthéretomOto 3; X |s an i nteger froml to 4; z is

tah 2 u;? ndentl é\loccufr% COE & n%ﬁraﬁﬁe@a Fetsg 6<Pn8r ﬂlreagigpf UI} t% 50 non-

ha@ngﬁn@foss cornzuhml@lfe ldabtogmaungtereti alettrongaik thedigh whizhZ is coordinated to M;
7t - b‘R@Qﬁqnt?g%H}B‘rh@té’f neutral 15 ligand groups, which

be cyclic or non-cyclic delocalized it-bonded
an| oml%:armtwnﬁorgrlms Exenpl ary of such it-bonded

gr OURSs Afudb&GRIERBEH0r nonconj ugated, cyclic or
non-cyclic diene and di enyl groups, aIIyI gr oups,

bor atSSERKEKES gl ipde fosnd spidesion staigedMar ene groups. By
the ts@#dble metdl boddRREEHcIude %Jog%ﬂttdmfnh Aomt 1*19 % Ll AR %lomc or neutral
IS bonded to the transition neta aring o

lighnscerqups svhich mayrbacyplirdr ner-dyyi wctkelogadaéd 2 Bmilded}nb@ﬁcdh ga@@groups.

t he,del ocal i zed it-bonded grou
%ﬁ@p’g Gk OB RS P PSPPI e, i SEReBcayel dienc
aﬁ¢ Genvtl brelggr ailuﬁgr?mﬂéhﬂfabdﬁ@negrohmﬁﬂﬁgﬂﬁle, alti)iafxege Enoups By t}ae term "
rocar byl , rocar ydrocar byl -substitute
ﬂhm/ %el(r%o SesRY %&‘F gg%ﬂ FRe ‘ﬁg%/“é‘%tﬁgﬁﬁﬁaf’%mg‘é‘fe?é ¥ @ shariggpf electrons
floOiifartlafly ddlocafizell R®onder i odi ¢ Tabl e of the El enents,
and such hydrocarbyl - substituted heteroatomradicals
f ur t Fash atesyindhe deloradidedsi-honded e@up mpy ihBepondely resubstoutet with a
r&@cm @'lememgormpde% c&x@xst?‘%q{" ﬁ)’d%%&né‘lg% %B iy rlécarli) Chalo%vdrocarbyl

ralcasma toe rma
hydresakyi- ﬂ@stﬁﬁﬁci heéﬂrcra}on@ iwhergip fhe hhty@pte@emteetgﬁ frqsléirom I4gl 6 of the

PeN&diETaEble of the EMREnTBNd fubl lf?dl%cﬂgytl-aéui)s@iﬁﬁf&l h@texﬁﬁa‘fol?n xtaagals further

@t.al . Igcl uded within the term’ hydr ocar
Giyted (Hith 2 GERUP 1 o Hlliste Aipiroptpiming aoigtycylp a &mrx:tzvpgr more such

r@ea&Gna&l‘t@HﬁEﬂ fornf BfRlbed fhSsystéad lmudﬂlgw}traﬁ}%}%ll lgfdﬁ:%enated fused ring
onmat |t§eyr adi.cal s bsti t ut

PP e o R i i By e et Eh bin it B oparts”
areablumiaghu bradcheteandoyrtic glksdltadicals §oraron&ub&thbilutce7§jo alkyl-substituted

' f ro e nigw
RELERLEL 0L o BSOS S LA S
hgtle'@afpsl rmtsanqhsie fmopm di- andtrix@bstigwadlyaticabitod beon, Eilzompm|gesnanium,

n%t{bug!?é ﬁh‘o;ﬁllsc’):r\%sgl} Q@%%it@%régﬁh o@%ﬁr %?Ar&gl'bgyéwups contains from 1 to 20
carbon atoms$. Examples include N,N- dlmethyl)z:mmo pyrrolidinyl, trnmethylsﬂyl triethylsilyl, t-

oS4

butyldimethylsilyl, methyldi(t-butyl)silyl, triphenylgermyl, and trimethylgermyl groups. Examples

of Group 15 or 16 hetero atom containing moieties include amino, phosphino, alkoxy, or alkylthio

16
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butyl di net hyl silyl, nethyldi (t-butyl)silyl,

triphenyl gernyl, and trinethyl gernyl groups. Exanples
of Group 15 or 16 hetero atom containing noieties

i ncl ude am no, phosphino, al koxy, or alkylthio 16

noi eti es or dival ent derivatives thereof, for exanple,
am de, phosphi de, al kyl eneoxy or allcylenethio groups
bonded to the transition netal or Lanthani de netal,

. hydrocarb ded gr .
mox%rég }Jogfﬁge?g(}et%t&/gqh é{)? Ift%u L é%é? P(gmld%ﬁ]gﬂ_ﬁ]eg)g o&allllgr'lenethlo
groupg) bQDébd te tmauﬂmoo met;hbcbrdcaithamel métal, hadishadedgs e Bgdrécadmh Al @@ up, n-

I ' fl uorenyl,
Imnggﬁﬁhﬁsg?%?%%%ﬁ lPM?g%Qﬂﬁy ro?luorenyl
oc tExhryplesoffisuible atybmc pﬂmbadeenmyﬁd,ed gmy;ssl el agtl peirddi eny!,
inde Jvl lﬂ)reg?g éﬂﬁ d gléléeﬁl ]I, &, % u%?e&tﬁg nly huoaml, pentadienyl,
cyclg}yp(@mea)mb ﬂxinydroagthmgml hasahykbhntlaﬁceh}flefetdhydrsuﬂﬁicieﬁ}w Eﬁdps
A ro a
PhO%S%g ;élﬁ% h%"gtgbeg%}?%r E%%Tl%g H’%gl Osg%sr?b.l ]dQlem‘Y fyes ereo%/ espemally
CriodiyBropdrbyht Sébﬁtlaléqduovﬁlﬁ(icveshyﬁmﬁrémlbsﬂyl Eirbetitetpct @hvatvbﬂhe:reof
PrefSi8ddQGRhic %l@lgcahfed Q%ﬁiﬁ&l g;g(;u%ny% %@peﬁ%g Ln(g"l) %Q&tgnethypcyclbp entadienyl,

pent anet hyl cycl opent a
tetrap@{hly]ghcéqmyqa@w] @Hgﬁﬂt@@ﬁ@@plopentadlenﬂ indenyl, 2,3-dimethylindenyl,

ﬂuoieﬁj'llf ﬁﬂi@thpﬁ/ddgd |, yinfeMel @Bﬁéﬂyﬂﬁ’deﬁﬂ%’ ietraﬂyﬂr(gﬁmfényl gcté%yﬁlrldﬂagttenyl 1-

Iuore 2- net I ndeny
incaen SR o1ing it o lopnea DBl L dgatrabydroindenyl,

oCtTak yd‘ﬁtﬁﬁdntbﬁﬂ&igwds ard aniofid A{g@MH¥ hwhich are boron containing analogues to

ben%nep 1e{/ar|e 8rev1o s@%ywlgﬁéﬁﬁp%vwg beﬁq desc‘é'}l?ad by G. Herberich, et al., in

Organometatiys rléxil Ades80l (199ThePbivrrad biretabaapnl ] g 06tEespoh@to the
formfiiyl ONi ¢ i gands whi ch are boron contai ni ng anal ogues
to benzene. They are previously known in the art
havi ng been descri bed byR'G H&berich, et al., in 15
Organonetal lics, 14,1, 47}480 (1995). Preferred
bor at abenzenyl I|igandg ( Gto the formula: RL
R Rg RL R Rl wherein
preferably sel ected fronF ;oup consisting of
hydr ogen, hydrocarbyl, sl'lyl, 'halo or gernyl, said R

h aWhE@mLRJ‘ i$ 0 indd: sabsQiEnt)) Qﬁefe%BWHeleBlgd hyd Et@%?dﬁp conggtu%rwf

acent R1 ] ol ne
ryoi3Bin, PRy 51 i &Sy i ey 2B o e eohaiing drogen,
and o;ﬁtlosaltthcj edjoem /R’ geﬂbsﬁa)bmdﬂéh QAR SInRBApiated Mvbiias Adfalent

derlta‘?lv% 0y su&g dg%/ n%gndsd tag6c§:u§¥ gxlfere?gc%m gxf:rapﬁ 6?&{1?%)%’%602:% covalent
bond brerceimfentip bmdergilmlentgrodg ednstst s of o ppizk &redy Brmuing a
bnd%g ?Qgg | i gands that are phosphorus cont ai ni ng.
nal ogues to a 25 cycl opent adi enyl group. They are
pr &hpsphalesardaniopis ligends et are phésabdrperobteining dedaneshed by
cyclypntagigr{ﬁ’ Ql%g}? Th@?ﬁjre SJe@SWE\? kfowrih ‘ﬁfe%ﬁﬁ%ﬁ&‘é%&@&lb@d by WO

ands _corres to the fornul
98/ 503 , and elsewhere. eferred phosphole ligands correspond to the formula:

17
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OP RL R wherein Rl is as previously defined.
Preferred transition netal conplexes for use herein
correspond to the formula: MKkX,'ZZ, or a diner
thereof, wherein: 5 Mis a Goup 4 netal; Kis a group
contai ni ng del ocalized it-electrons through which Kis
bound to M said K group containing up to 50 atons
not counting hydrogen atons, optionally two K groups
may be joined together form ng a bri dged structure,

and further optionally ogg V be bound to X or Z; X
each occurrence is a non , anionic noiety haV|ng
up to 40 non- hydrogen atons @ optionally one or

nore X and one or nore K gr are bonded together to

forma netall ocycle, angtfurt er optionally one or
nmore X and one or nore Z gr oupsRare bonded t oget her

ther @éml{w?;ﬁ‘gﬁgno&l ety that is both covalently

coor i'nated thereto; Z i ndependent |y
e ac H’f dereed irprsiiion meis! cemplewesifer use hepsin @risme@l tol G GormiulagBIKEX, Z,, or

a dherdRerdo® whbrefdon- hydrogen atons containing at |east
one _unshared el ectron pair through which Zis

coordisidirep 44 15 k is an integer fromOto 3; x

IS aisaBo8Y &dntakdifyWebedli®edn-eléetrloms tﬂroﬁgﬂmﬁzﬁ K i ngtotl\q id K
and the sum k+x, is equal to the fornmal oxidation

ErQpSPUAIRIng {f to 5P atoms Rk SO%?&JWQ%@ gtoms| Qpéienaily ek groups may be

Joméﬂ’tb@tlﬁt fchgmﬁg i hﬁfgecﬂdﬁﬁct@rre dnWBurtheHpRsHRSy onIIanz{yac;etbgl[nd%QX or Z;
nglexe I ncl ude those cont ai ni ging

£ n roup
RS S CAR P RO, B Bre e Lt bR PR A g G Gpatoms,
optisrelly resemoery e pmsrm‘ infoge K @roujicard lﬁ:hdlﬂd h@etﬁ&ﬁ% R} a WRRIISIyR e,
angnﬁlcﬁél pet ﬁ olléél%?’ﬂme eac %re 0 caglglr)?eeorrl ¢ OrCF{‘, & ﬂ‘i}’ﬁ ?rS g%’ﬁeﬁ"gﬁh% mstrpY
folsrellgeq:lp@lety thaUPdJGEh bvhlenth}bdur(ﬂaab/bgnld coordmmhdmemtdayl oxy and

or S|I|con a and e is
hyflg ﬁﬂ@ﬂé}ﬁ’&éﬁ‘t‘?‘vnéﬁwt@é?ﬁ‘ﬂ}ﬂ%cﬁ@ mﬁmwgh WélCh?IlS coordinated to M;

promyimlp@ggﬁbmott@gt butyl, 25 phenyl, nethoxy, ethoxy
henox npl es of t he conpl exes containing two K
e BAB

grod‘d%a“a‘i‘ dhtls corresponding to the formula: 18
R3 R3s HamfBer Rt Bto3;4d R3 R3 MX'2 (R 2 X'2

the sum, k+x, is equal to the formal oxidation state of M.

Preferred complexes include those containing either one or two K groups. The latter
complexes include those containing a bridging group linking the two K groups. Preferred bridging
groups are those corresponding to the formula (ER’,), wherein E is silicon, germanium, tin, or
carbon, R’ independently each occurrence is hydrogen or a group selécted from silyl, hydrocarbyl,
hydrocarbyloxy and combinations thereof, said R’ having up to 30 carbon or silicon atoms, and e is
1to 8. Preferably, R’ independently each occurrence is methyl, ethyl, propyl, benzyl, tert-butyl,
phenyl, methoxy, ethoxy or phenoxy.

Examples of the complexes containing two K groups are compounds corresponding to the

formula:

18
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- 51Eld1MB:tr fggﬂrbdlﬂ(ghﬁbftaé}yl@rfﬁﬁﬂmg&rfﬁdad bin dngJyQt&il laane,

RERER33 RR3 or 3 R3 wherein: Mis titanium
zirconiumor hafnium preferably zirconium or hafnium
inthe +2 or +4 formal oxidation state; 5 R3 in each
occurrence i ndependently is selected fromthe group
consi sting of hydrogen, hydrocarbyl, silyl, gernyl,
cyano, hal o and conbi nati ons thereof, said R3 having
up to 20 non- hydrogen atons, or adjacent R3 groups
together forma divalent derivative (that is, a

hydr ocar badi yR  sisl adiyl or germadiyl gromp) nbereby

formng a fuse Hng, system and X' indepeny |y, each
occurrenc&’i n onlc I i gand group of 40
non- hydr ogen ao or two X' groupg tegether form

a di val ent anlqggc NV@and group of @yELO 4 "

non- hydrogﬁn ,Or together are a cgnjugat ed dizene

having fr n1$éga g non- hydr ogen at oms boun® by _peans

of delocalizgl t-gpBectrons to M whereupor—fés i

+2 formal oxidation state, &hd R, E and e e s

previously defined. Exenplary brldged Ilgéhds

cont@%g%gg two t-bonded groups are: 15

i s(cycl opent adi enyl ) si | ane,

di lTEMhSlq‘tb‘i“g‘( tzatonimedr hythipcprefprbly zictiominyloy Bdfhiam,cn the +2 or +4
foethdT8 kM oR kigte.2 - ethylcyclopentadlen 1-yl)sil ane,

di methyl bi s( (2-t-butylc cl opent adi en- 1-yl ) si | ane,

2, 2- Biig E%EPW%‘E&%‘P%W‘@W&@&)’GWG&Q@@%W thp gvopRer@sisting of hydrogen,

h)dkcﬂ'&bf'ly:ill?l SdriaPN I8 Ancl hatd drdlich@BiBations thereof, said R® having up to 20 non-
m%'HEth | bi s(tfetrahydroinden-|-yl)silane,

Foseh ﬁ 35 P% FFeﬂB]} oups Eﬂgﬁtgqr |f051ﬁé divalent derivative (that is, a hydrocarbadiyl,

A h | - 20
di % hl)¥/l erﬁi%r%lyrgae f"}“ﬁ&‘% en%gllpﬁrlgpgaaﬁll%roup of%i) toa40enon-hydrogen
atefhgyet twp X @vapﬁmeaﬁme Agivalért hmmncelrgaﬂd gtbt)pSslf bigta&) non-hydrogen
atghmttéh%{hérf‘ayeq &Rjgggt(%qfle%g Xelvln%?r%glqﬂg 9({ non- hy It‘)cgerrl ag'om¥ k)g Idlby means

Ofdlielﬁ%qllﬁ‘iﬂ TesetrpuspieM biéreupyn M(is s tilreath yotmelf dxidotierstale; yld) si | a
e, K1E adde oo aS%retvﬁ)Ml?dl Slm() 1, 2-

bls(cyclopentadlenyl ane,
2- bi Bepplenydpdsed aaaxémnn)aemawen-braxdeu groups are:

dlﬁbﬁfﬁbﬁ%y&WﬁLcﬁe{?@ﬂ&ﬁ\% glﬁﬁé!h}lbll‘(’teihé%%tg)g&?ﬂ}éen aﬁneéyl?s: ng hane.

erred X' FOUES are se

dlﬂﬁtBY]B’é@reﬂwcyd%vef‘lwn' él}shlg,qe dmgh%g@-ﬁ-@gﬂm}giﬂpemadlen 1-yI)silane,
h&is@&tahxyﬂhylcﬁldpbﬂtﬁmydﬂﬂ%@faﬁy hlm@ﬂﬂﬂb@(‘fﬂd@rp h}’/%lg&a r byl

roups. to er forma divalent 19
‘%etg %\B/léqtﬁt’i?@dbq‘“dﬁn'&'é’ ﬁf‘ﬁbeafilg’dthglf”é@éorﬁ?l"&)%léﬂe@ oget her they
dlﬁldh}’lba(tdmrghbtdfcﬁlhoreﬁ -1 pDsided dimemApidQ atean -4l l%ﬂﬁmdeerﬁs silane,
by 1B QG LY ég
e e P S G R R T R R
d1@9ﬂ111@Mlepemaqheny@@ctatwdrctfmoxpn -9 Bsilane,
dimethyl(cyclopentadienyl)(tetrahydrofluoren-1-yl)silane, (1, 1, 2, 2-tetramethy)-1, 2-
bis(cyclopentadienyl)disilane, (1, 2-bis(cyclopentadienyl)ethane, and dimethyl(cyclopentadienyl)-1-
(fluoren-1-yl)methane.
Preferred X” groups are selected from hydride, hydrocarbyl, silyl, germyl, halohydrocarbyl,
halosilyl, silylhydrocarbyl and aminohydrocarbyl groups, or two X groups together form a divalent

19



10

15

20

25

30

i nvention include: 5

bi s(cycl opent adi enyl ) zi r coni undi net hyl ,

bi s(cycl opent adi enyl ) zi rconi um di benzyl ,

bi s(cycl opent adi enyl ) zi rconi um net hyl benzyl,

bi s(cycl opent adi enyl ) zi rconi um net hyl phenyl,

bi s(cycl opent adi enyl ) zi r coni undi phenyl, 10

bi s(cycl opent adi enyl )titaniumallyl,
d.bis cycl apent adi enyl ) zi r coni unmret hyl nmet hoxi de,
e”Eﬁ“%% Py Wzﬁf’%ﬂy@isﬁ erthes thevi frB e Ayyta sl HPonded, conjugated diene.
Modb pefepre X agrsigs ey 6| lo@eatg il ) zi r coni undi met hyl ,

bi .%%ﬂ&QQEtP¥|C | opent adi enyl ) titani undi methyl, 15

bi sC1 naeny 2 ?Oﬁﬁﬁﬁﬁgfl‘ﬁgi“ﬁgﬂn,g forppia gughle for use i the present
inveptiencn@wig! zi r con i undi net hyl ,

bi s{d L reconi ummet hyl (2- (di met hyl am no) benzyl ),
b ?E%(%g‘%ia?‘é?yr‘)é’é‘ﬁ’f“ﬁ e ‘é“te%rt rimethyl s ilyl,
bis(gyiclopengadiepzdeamivimdlesnssll,) zi r coni unmret hyl tri net hyl si |yl ,

bis(%glo entadienyl)zirconium methyl benzyl, . . .
bi s pentanethylcyclSbenf%dlenyl)zqrconlunnethylbenzyl,

bis(gyclopysiadienyhztrerpival metisph alivnddi enyl ) zi r coni umdi benzyl ,
bis(BcBp@eialeanRirybveagphaRent adi enyl ) zi r coni unmet hyl met hoxi

. de : .
bis(gclopstatienyhiitanpealel opent adi enyl ) zi r coni ummet hyl chl ori d
mq?gbg@mﬁgﬁ?thhﬁ%ﬁwh@m@g@ﬂ@g}?dienyl)zhgpgniunFinethyI,

. | utyl cycl opent adi.enyl ) zi r coni undi benzyl ,
-m“ﬁ??F?ﬁgﬁgvﬁgﬁ%Vgﬁgﬁvgﬁ?%ﬁyI)zirconiundinethyl,
biS(mng(r).elhhlyﬂcto@tmaimle@hbmytlﬁrldﬁmlm,gq ie nlyl) ) zi rconi ;errrd |b met hly I

- | - cl opent adi enyl ) zi r coni undi benzyl ,
bxs(%ﬁnga?\tcat?nfl%éoﬁﬁr%ﬁ%g%{tltﬂ mdupe?tp'tl

cycl opentadi enyl ) zi rconi undi benzyl ,

bis(igdenyl)zirconiumdimethyl,

indeH1ABrE -8 L dn¥lRisdagy C1 opent adi enyl ) zi r coni undi chl ori de,
) dlneShyIsiIyIbis(qyclopentadienyl)zirconiundinethyl,

bis(igfepxbaiypraydethy @ (Eimethdaminepenayldl opent adi enyl ) ti t ani um

bis(flidnb ))zi@briythmethyltrimethylsilyl, _ _ _ _

mx%%&E@%%ﬁgbekghﬁ£éé:yé%kﬁﬁﬁhapentad'enyl)z'rcon'und'Ch

bis(ebntrekthylkwidpyrtiliayhriboHivdneyisitepsnt adi enyl ) zi r coni undi ch

bis(}jzegfabrlg?%lf)’r\c golpFVTdriﬁnglezthg?nlriuénr%isbteﬁfyﬂ’cycI opent adi enyl ) titanium
bis(l{%‘“ﬁmﬂwci@tﬁmf}di@Mﬂ)mt)ﬂ'y@nmjﬂylmethoxide, _ . .
biS(ﬁe‘ii’ta{Hé‘ﬁlWJﬁﬁJpLﬁfé&?én?xgﬁe&ﬁtme%?clhf%%e’]t adi enyl ) ti tani un(M

. 2-£d|net I'am no) benzyl, -
bis(methylethylcyclopentadienyl)zirconiumdimethyt,

bis(butylcyclopentadienyl)zirconiumdibénzyl,
bis(t-butylcyclopentadienyl)zirconiumdimethyl,
bis(ethyltetramethylcyclopentadienyl)zirconiumdimethyl,
bis(methylpropylcyclopentadienyl)zirconiumdibenzyl,
bis(trimethylsilylcyclopentadienyl)zirconiumdibenzy!,
dimethylsilylbis(cyclopentadienyl)zirconiumdichloride,
dimethylsilylbis(cyclopentadienyl)zirconiumdimethyl,
dimethylsilylbis(tetramethylcyclopentadienyl)titanium (1) ally!
dimethylsilylbis(t-butylcyclopentadienyl)zirconiumdichloride,

dimethylsilylbis(n-butylcyclopentadieny!)zirconiumdichloride,
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di met hyl si | yl bi s(i ndenyl ) zi rconi undi chl ori de,

di met hyl si | yl bi s(i ndenyl ) zi rconi undi et hyl, 5

di met hyl si | yl bi s(2- et hyl i ndenyl ) zi r coni undi et hyl ,

di met hyl si

Iyl bi s(2- et hyl - 4- phenyl i ndenyl ) zi r coni undi et hyl ,

di met hyl si | yl bi s(2-net hyl i ndenyl ) zi rconi um 1, 4- di pheny
| -1, 3-but adi ene,

(dl?n;eg?fs jl;_}?{llzt?(%:t%tﬁeélwyﬁgf%i egtaﬁ%rtyga'fag he n ?d%relggylflgrr%hilor)geg?yil,u m
(drmeﬁretsﬁwlb1s(n4bydybyc$c(pémﬂ,xeﬁymrmratm(mmﬂmienﬂaﬁﬁnb)byxhz),z i rconiu

duggﬁéﬁkg gggnw%““?fngmgbedtetrahydr0|nden 1-yl)zirconiu

dnnqﬂl)ﬁq;_\]y]—b;s[mdenyl)mrcomumdunethyl
dusiétggﬁ&l';% - &é&hﬁh&&%@zﬁ&%ﬁrﬁaﬁkﬁe”y' )zirconiun(ll)
dirggthpdily FSQ mgﬁhbﬁﬁ@mr@tlrrdaw@tzmm@wmﬁyht adi enyl ) zi rconi um
dugétmﬁ Bbks(Z-methyhnden l?zncomum 1,4-djphenyl-1,3- butadlene

I et | Si uorenyl )zirconi U I met hyl
d‘*&?%%lﬁi?ﬁé% 1P§}P>614§>§*fnétﬂrdsw>alr@muadﬂé héidiphenyt bgﬁamﬁxene
ditty14iKyibises, 46 'V-&trhl’ivyhr))mdéﬁl -y1)zxrct;g;xmdxchlor1d(e:j

Cc |l U | | ori e,

d““?%l@ﬁ’& { éﬁéﬁ }é  EO RO

Méxl@fb@bewmrﬁn@pmﬂtreﬁmﬂvm Qﬂlpwlaapllyll 3 Butidisar)i undi chl or
dld]gﬁnyﬂglblsgetra(n Ethglcgloye[%tadtlengﬁma K 8eﬁyhly5 zi rconi undi net hy

dlrpethyls11y1bls(ﬂuorenyl)zncomumdlmethyl

it SRR RRALA GRS KA RRARLAL Gty ldior eny! ) zi rconi um

benzyl ,
eﬂﬂl*’ﬁ%ﬁ‘%?ﬁ@b’bmc?&"él*dﬂ@i?é@hyI cycl opent adi enyl ) (f1 uorenyl )z
ethlyleREUN(BRndRbdhdimdnyfLUr t her class of metal conpl exes

res nt inv corresponds to the
eﬂ568§@%§g&%#@?ﬁ§f§me numaig £ gﬂlner t her eof ,
ethytvectai(f5, W-té(uahv)&rmﬁdc@ﬂl)dlrcbmaﬁlein&&ypr evi ously def i ned,
tlt up t.o n- hydrogen atons
(‘S?ﬁg?&f‘em)éfwﬁ?e“ R ﬁ‘foé‘i"ﬁ%z‘%m‘% i e with M 25
dnrﬁxrtkesﬂsekyKeuarzalwb@openvammyﬁ(ﬂumhyliimcgwummmuhﬂnt ai ning up
: 0 %quﬁgcg cﬁysd&g\gﬁnrl ?1&8@ uﬁl%@ n otge prgsent n%vent?o%f%grag]gogdsatfihe

IS oxygen, boron
pl%fﬁdltlm@rmlé# IMFefE -8 Tradimerdifierqofy evheRlngvight’s xdnd 2ot dts;prewously

deBhddaseds § Qukimeand uatoobo B@ﬁﬁl&ge@st H%th%&g%gerevqthfﬂ RS pe

roup consi sting of nitrogen, phosphorus; oxygen or
melallopXsle Wi | s coval ently bonded to M NMbre

S peCHréfbr(:‘eaM Mbstifte®s @b18&Srdibs (nfiith &4.\prf@§ (ﬂkonf}@ﬂpéeﬁ %®ms comprlsmo
I nvention I nc

t% accordi.ng to R$ Bresent
2 ’éf't FAR frays g%"r?ei A Prypdpeg °fc<6° (Feeps ﬁ&ﬁhﬁ’ée"t’%‘c EF Rile of the
Elérmnmﬂnactly/af%ed tK; anld] a)ﬂ)fferéﬁha&blﬁJ sBlectedlfrdvh the giohﬁ Rdisig of
nif AP b R bl oy "
i t - Bbord eteificaliaithis dpspofsGropt4 oetallcbyplexed s4eil hubr@lﬁhgvd thdpresent
in\;eﬁf&m ihchtjcf%s a:ogi%ained geometry catalysts” corresponding to the formula:
X-Y

-

K'— M X,
wherein:
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groups, R2 in each occurrence independently is

sel ected fromthe group consisting of hydrogen, 5
hydrocarbyl, silyl, gernyl, cyano, hal o and

conbi nati ons thereof, said R2 having up to 20 non-
hydrogen atons, or adjacent R2 groups together forma
di val ent derivative (that is, a hydrocarbadiyl,
siIadin or gernadiyl group) thereby formng a fused

g% téste each a hal o, hydr ocar by

X )gyco&ung pqe%abé'rtgﬂ'ﬁun @él?ed-Zg-IP@ glrp+4] Ty 4l ivgidation state;
t o 05 a deduoaliryd] rdgded dbMEEroup bptondly Xut@itdPSic 8881 DE's R?

gro 8rn1a neutral C5-30 conjugated diene or a divalent
10’ derivati ve thereof; x is | or 2; Yis -0-, -S,
- NRR? -in eaclP&curreneﬂ’udde&endleﬂly& $ledied fbin ale g@hﬁc&&htﬂ "26)f hydrogen

hyd ndepen ﬂ%‘e % Cgﬁohhagc%:né r ?rg{h%délo?ssthmf’&rs?)‘& gn“@aé’ e “Hﬂ’ 89 gon-
Yd@é%%‘tf@dﬂfﬂ%?ﬁns& | gydups togeliren Eamizydivalent Herivayietr (@@Bishy hyadycarbadiyl,
sﬂacﬂﬂdyr caRRdiN %%duﬁ’)"tﬁer@@?&ﬁ‘ﬂfg’a f§s%h Qn%ystmw ng up to 30

car or silicon pecitrc exanples of the

fo reégt?f K¢ "élﬁﬁyﬁﬁo%r%dlyﬁé%?ﬁlﬁﬂqu opyllykgroup. owid| gevve Shaiving lup ¢he20
non{h@m’pg&d AdGs, P tWES 63 thb ot £néd l

{Z)Z whg?g%nQQZO |sugﬂqgryfmg%%ﬁg(ﬁ#wfﬁgd%%bm

‘E"G“WBﬂQEO%IonB not counting hydrogen; R4 independently

eaqhsoggyrrence i s hydrogen, Ar, or a group other than

_ﬁelected from hydrocarbyl tri hydrocarbyl silyl,
tri

fdPocartfi-g8RmA"d hal i de, hydrocar byl oxy,
t ridIyosiRGATIOY, IssH] smxy,,CRb,_lc&( cRiygr eRakiy) & doR) aMleRn
rocarba | Ian1no

di ((hydr oc
Ot SGRB £ Soctiions fPBssn ot s BHBSpMsTom sily, hydrocarbyl,

hydmydbm@ rixbaimpinptims leiebDsaid B HatGiggug Yo &iﬂl&cﬁ'ogﬁllc&@&t&n; S

e e LT
“MWV@M%%%WﬁmmmnawﬂmyﬂmgbarbyIS|ony substi t ut ed
hydr ocar byl , bls(trlhydroggrbyIS|IyI)an1no-
substi tuted hydrocarbyl, |(hydrocarbyl)an1no-
substituted hydroca ydr oca. r byl eneam no-
substi tuted hydrocar byl RUdr ocar byl ) phosphi no-
substituted hydroca dr ocar byl enephosphi no-
substituted hydroca Ybyqum@rbylsulfldo-
substituted hydrocarbyl, 2%Ysaid R group having up to
40 atons not counti ng hydrogen atons, and optionally
fhb adjacent R groups may be joined together forning
a poliyamyel pouf ofSeh 6 to3Q alghd® bR coddtihShylilokani UM

R* independently each occurrence is hydrogen, Ar, or a group other than Ar selected from

whe,

hydrocarbyl, trihydrocarbylsilyl, trihydrocarbylgermyl, halide, hydrocarbyloxy,
trihydrocarbylsiloxy, bis(trihydrocarbylsilyl)amino, di(hydrocarbyl)amino, hydros carbadiylamino,
hydrocarbylimino, di(hydrocarby!)phosphino, hydrocarbadiylphosphino, hydroca.rbylsulfido, halo-
substituted hydrocarbyl, hydrocarbyloxy- substituted hydrocarbyl, trihydrocarbyl silyl- substituted
hydrocarbyl, trihydrocarbylsiloxy- substituted hydrocarbyl, bis(trihydrocarbylsily/1)amino-
substituted hydrocarbyl, di(hydrocarbyl)amino- substituted hydrocarbyl, hydrocaxrbyleneamino-
substituted hydrocarbyl, di(hydrocarbyl)phosphino- substituted hydrocarbyl,
hydrocarbylenephosphino- substituted hydrocarbyl, or hydrocarbylsulfido- substituted hydrocarbyl,
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X is SiR62, CR62, SiR62Si R62, CR62CR62, CR6=CRG,
CR62Si R62, BR6, BR6L", or GeR62; 5 Yis -0-, -S,
-NR5-, -PR5-; -NR562i or -PR52; R5, independently each
occurrence, is hydrocarbyl, trihydrocarbylsilyl, or
tri hydrocarbyl silyl hydrocarbyl, said R5 having up to
20 atons ot her than hydrogen, and optionally tw R5
groups .or R5 together with Y or Z forma ring system
I ndependent |y each occurrence, is hydrogen, or a

8P %\%Pge‘t‘?tt% 40 ftP'afﬁqﬁ SRR EgEen amlswé ppiioarllyyive adjacent R*
grsupkyxhy bel)@ih@efaleLfbrib Ky bolydhalcagenadgtomr I, - NR52, and
n’(iﬂ ?IOHS thereof, said R6 having up to 20
non i/s i) atoms, and optionally, two R6 groups or
R6 t0ge$iRBICRA, SRS BN CRECRS,, CR°ACRSERLEIRT,, BRY BRR”, or GeR%;
neuty al » dicen Qde te or. polydentate Lew s
base o?ioria y’Bon’d R6, or X; 15 X is
hyd rPogedffPenéelww n@hab@rrbnca,ns Mrwarbylgamr@mwplymav ing up
trlrlﬁr&grbﬁglmdrgga&b %MQ Hzgn [ AQfoths oﬁ)lgr qu]ydro en an% optipnally
] o1 néd, ier ther eb orm ng drvaren ahd
tW@rRoEfﬁ“PS)?f Rst°$ FWEhYé?ha forlzl ajrigg @ystem or 2. Pref erred

exany|ie®palierdil %acﬁl%f:&g@ﬁc@ As H‘_ﬁt’oglm Gxoimén@épscele@{e@ from Pydrocarbyl
hygubstltut ed at both the positions o

TPET ot sy haiReenagzd aikﬁ’d B‘H‘gﬂeﬂﬁﬁdw’b Wtz’rﬁnéﬁowna@?wlp?reof said R®

hakixig ol @8 n@i-hydivgerf Mrﬁbgﬂidn)gtldfﬁﬂﬁ{wm BRIBXERS &@Gﬂh&dﬁﬂl Z forms a
m%?gés?henyl cycl opent adi en-1-yl ) di met hyl (t- butyl am do) si |

Tt ani um di chl ori de, (3 -phenyl cycl opent adi en- |
- y| Yzdis redulryll diene bt iydraadinthes) & ipbigdeetaietl @wis basedpiikilylonded to R,
Rs(g,r henyl cycl opent adi en- 1-yl ) di net hyl (t-butyl am do) si |
anetitanium (11) 1, 3-di phenyl-1,3 25 but adi ene;

( 3- (Piy hydsogeh, -ayionoyaisntymémicaighmingrdup v upee By dtérs totitophitnm
hykigogénsbrlt@@gtgjrgu%irumxgh &'&Ltggrltlg?eb} form divalent ligand group;
ﬁn%] h Fa(nt-gbu?yl am

(3 “(pyrrol -1-yl ) cycl opent adi en- I met

i do)*sf | ¥rretidt ani um di net hyl ,

( 3- (zpye, ne}zl yl) cycl opent ad| en-1-yl))dinmethyl (t-butyla

) bu?ég ﬁggﬁr{? S 0% tﬂn}‘o e]c'r% ng %letgl cor?linlggeg gr% sLt;sgituteg at both the 3- and 4-
p061391(sbfm'e,}tc]’0yén}mﬁi‘ehﬂ|0f ddgtly) @wvameﬂmgﬂoem 1-yl) di met hyl (t

- butyl anetit nium,

(éf(arﬁng%sh&?he R et fonﬁ}’cef‘%sﬁréﬂ?dzﬁdl en- 1-yl ) di net hyl (t

€ wayb"éfmelli@l@rl-ﬂmtwth)dﬁﬂ-b@mlﬁdldmdnytltamum dichloride,
3 . i met hyl (t
G (pﬁe iy JI&EH X(:ll&ly{ §1§me?°t%@%&%%§lﬂ%§}%ﬂ?um &m‘% hg'

(Bﬂlwé@rgpgya bﬁ%@ﬁ&t-butylamldo)sxlanetltamum (I) 1,3-diphenyl-1,3-
(3blﬂaﬁdﬂphenyl cycl opent adi en I -yI )di met hyl (t - butyl am do

SI| i tani udeC’]|OI‘I

(3((@'"4‘2 ‘é‘l’(&lﬂliﬂ“ tagien-4 QWP’S'&VlétrP“WIa?’l“)"%ﬁ“??@i‘ﬁ?‘!‘@tdmb@fl% am do

(3XPyirioR n@lbdyﬁlaﬂ%ntdmeﬁ“l %ﬂlhﬁé{hyl(t -butylamido)silanetitanium dimethyl,

@ik P ettt TP RS bk b e (nk)’“t yl ani do

diphenyl-1,3~ butadlene

(3-(1-methylpyrrol-3-yl)cyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium dichloride,
(3-(1-methylpyrrol-3-ylcyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium dimethyl,
G -( l-methylpyrrol-3-yl)cyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium (II) 1,4-
diphenyl-1,3-butadiene;
(3,4-diphenylcyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium dichloride,
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pent adi ene;
(3-(3-N, N-di net hyl am no) phenyl ) cycl opent adi en-1-yl ) di m
et hyl (t-butyl ami do)sil anetitanium 5 dichloride,
(3-(3-N, N-di et hyl am no) phenyl cycl opent adi en-1-yl ) di ne
thyl (t-butyl am do)sil anetitani um dinmethyl,
(3-(3-N, N-di net hyl am no) phenyl cycl opent adi en-1| -yl ) di ne
thyl(t butylan1d0)5|Ianetltanlun1 (11)
1 4- hen | -1, 3- but adi ene;
(3(‘%d‘t’*kF“¥I§i° B%{Wﬁéﬂwlvlﬂwﬂlwétbwwla@yféq)wMtaaum@melhyy| ) di net
(mdlﬁnenﬁwcwbamﬂﬂ)l Syddﬁ{éﬁylkttb%mMmo)éiiaffe%aﬁfub,‘%ﬁ) 13-
%1(€Ethoxyphenyl) 4- phenyl cycl opent adi en- -yl ) di et
hyP‘la 5Uty| anmi do) si | aneti t ani um di met hyl ,
(36(3-MNmmkymmyﬁﬂ)cyH@hﬁawnqyﬁidmm(a@utﬁnmho)MIa)léIItmm
ylgblg ylan1do)5|Ianetltanlun1(1 )
d enyI - but adi ene; 15
(3((3 l‘bﬂém}ﬂlthylﬁnwwﬁﬂh@mylofbeotp@eﬂ- agamethylitibhtiameloRVAdetimfiuh Y
Ia&hgg}SIIanetltanlunIdlchIorlde
henyl - 4- met hoxycycl opent adi en-1 -yl ) di methyl (t-buty
C"I‘@ﬁr H‘G}@Ff]yglﬁ’@tomhalmlthlpmpmgmy-lyl,)dunethyl(t-butylamxdo)s1lanet1tamum
( 3uphepsipretyinetiexygycl opent adi en-1 -yl ) di met hyl (t-buty

| am do) s |Ianet|tan|un1(11) 1, 4-
(30(|4151}?gﬁ hqpy@ Agvathydayelprentadien- 1 ~yldimethyl(t- -butylamido)silanetitanium

dicRertleeny! - 4- (N, N—d|nethylanlno)cyclopentadlenI

I t- | am dg) sj | anetitanium 20
(34 O(X nﬁﬁmgﬂphgxl)(tl pheny clopentadlf):n— l-yDdimethyl(t-butylamido)silanetitanium dimethyl,

(3(@m¢hwpﬂeﬂ>4H bhehbfldycm@érlmﬂlemnmaMﬁ@l(ﬁmm&ﬁ&’d)ﬁﬁnelﬁaﬂu}ndmm
etth%%mpyi ﬁPI OT%sHanthamum di met hyl ,
h - f N— met hyl am no) cycl opent adi en-1-yl )di m
-(l-nnetilg;}yycaqneut@lgl-] -ARigtdttyd(tbwtptamidd)ki)anetitanium dichloride,
(3%phén}‘lihmﬁlgéjcyéod)?ntgﬁgnapﬂﬁlfh%ﬁh Fljtylam1|d%)sxlanftlt%uum dlineth?' ) di

met hyl - 4- nmet
Grrbemyrt W%n%tafbsrsi-yl H’é,ftth}‘ﬂ Erbutyiamidolisitant tisaniake(TI) 1 4-
2- a@&&yirﬁgmghak(4 nmet hyl phenyl ) cycl opent adi en- 1-yl ) di

d I d hyl
O N T R lep Y S AR otmde daetaniom
- yldichliotiat hyl (t-butyl am do)silanetitanium 30 (I1)
ala4- . . s _—
A SR Ry R e Ay Dde e Cpplap R .
y| Yahethet hyl (t - butyl am do)s ilane titaniumdichloride,
th j I t.adi en-
RO B IR R
1pheny utadiene;

24 fn&ti% 13(3 dldﬁmﬁﬁﬂﬁ%ﬁ)he‘}xy‘)wcl%eq{am Pxi)ﬂmetﬂﬁzt%&lampﬁ)ptlgn% tamum

dlchlorlde

2-methyl-(3,4—d1(4—methylphenyl)cyclopentadien—1—yl)dimethyl(t—butylamido)silanetitanium

dimethyl,
2-methyl-(3,4-di(4-methylphenyl)cyclopentadien-1 -yl)dimethyl(t-butylamido)silanetitanium
(I 1,4-diphenyl-1,3-butadiene;
((2,3-diphenyl)-4-(N,N-dimethylamino)cyclopentadien-1-yl)dimethyl(t-butylamido)silane
titanium dichloride, |
((2,3-diphenyl)-4-(N,N-dimethylamino)cyclopentadien-1 ~yDdimethyl(t-butylamido)silane

titanium dimethyl,

24



10

15

20

25

butyl am do)silaiietitanium(I1)

1, 4-di phenyl - 1, 3- but adi ene;
(2,3,4-triphenyl -5-met hyl cycl opent adi en-1 -yl ) di et hyl (
t-butyl am do)sil anetitani um di chl ori de,
(2,3,4-triphenyl -5-net hyl cycl opent adi en-1 -yl ) di met hyl (
t-butyl am do)sil anetitaniumdinethyl, 5
(2,3,4-triphenyl -5-met hyl cycl opent adi en- 1-yl ) di et hyl (

((2561&1?} é’ll): nm@Idl\?)dﬁrllelth?'l?:ggnh)tc?cqcl)plér@aélen-2 yl}duﬂethycz(lt-phenyl b3
( 3bﬁhleﬂﬁw|o)ls4mmtﬁhrhﬁ%myle&[mﬁdlb@ﬁmleney I')di methyl (t-buty
apnet |
@ %mﬁ’ﬁ é‘)ﬁi gt ’?‘9&4?8%5"3%1 E?émeﬁ’éﬂ%wwlawﬂ%l%mmc%lclw{dy
(2, 3 Satripbloyk$-matheitycloperitadend #}ﬂDEﬁtl’eﬁllyl(t butylamldo)sxlanetltamum dun%th
{,g’ trE)g ql?yg frletl1%1{:¥c?ooxt¥a%}r;$ 1 %ﬁ tlld.lty an%dg)sxlanetltamum( (t]I) 1,4 Yy
didithenyy L .3 bu@dingt adi ene;

(3- I(h%n}§-4q+mg%§g;lo€&fl{a&erf P%%nl u é ggz{]n_e 1t_a.1¥1!1121%{c£r§;1c?ey '

ane

G- 1{112n>3'4d?@}§WéYﬂ7PbEPn(aﬁerbht/lydu)l@bcd(tbpehmw)semﬂtamhr)xdurm?tyhyI (

.]'4 S anelanl
G- I;h'e@" %m%}lgbehﬁ&%i %’l%%:{ggg?openta et FT&H)ITH hyl (

t dfﬂgf’ |3an '§‘ieF anet itanium (I1) 1, 4-
2, ﬁdlpﬁbﬁﬂyﬂ (nbu@i)@dto@&ltaﬁféﬁ-'l -yﬂ)@lmethyl t—butylamxdo)sﬂanetltamum dichloride,

@ B R R G P ey amido ki dimetial.
@, 3( @pigndl; gntmtyt)a;ptmgmddeymqummgm@malmaﬂ)s)udhmdm (f1§ 1, put
y ﬂgzg Qg¥ltan|un1d|nethyl and
fﬂgk ra henylcyclopentadlen 1-yl)di net hyl (t-but
@, 3y'4 %I‘FﬂTd[@)‘bB)ﬂWaheﬂ:ntﬂﬁlamil-ui)dlmbth})l(t])p’egl}axmdo)sﬂanentamum dichloride,
2, fﬂll ﬁ&%%nﬂuy@l’o?éﬂ a@Qﬁ ?9ﬁdunégﬂtttb'ug'ﬂﬁndo?sylgltnp{amu?%(rx)thyl and

sujt abl e | exes tor u
@ %‘b% @F?Phawécyclzepnséwéymlmethﬁdﬁﬁpww@@sdmn@pmm Iy to
th@h&@ngmammB% R7 s OR7T *Xa MXI|Z. R7 where Mis
t't?<ﬁ GP e +2, +3 or +4 formal oxidation state;
ftitignalrerampies Pt stiRhe Betah rrmpiskes for asens qptplyss (A) herein are
polinyclicaompleyds corsdsponliing @atieWimuldial i de,  hydrocar byl oxy,
hydr ocar byl si | oxy, hydrgcar byl silyl ami no,
di (hydrocar byl )ani no, 25 hydrgctar byl eneani no,
di (hydrocar byl ) phosphin hyo ocar byl ene- phosphino
hydr ocar byl sul fi do, _p
hydr ocar byl oxy- sub& )0
silyl-substituted hydrpearsyl
hydr ocar byl si | oxy- substltuteeahfgxgéarbyl
hydrocar byl si | yl ami no- sBbsti tut ed hydrocarbyl,
di (et PGafRYLN dhOo wasms%?&q}y a8 by'

hydr pcar byl eneam no- subst i t ut ed rocarb

di (WH?G@&%{*FW epeh SRR é- by driddet lryémcgaylwws Eﬂlflaylbl}alhde
hydmedﬂbsme@r Bydr&iaﬁbyﬁﬁ&’? mbarew@,@uﬁ%fng,l dw%d%&ta}w%mﬁ@r byl ,

rocarb sy substituted hydrocarbyl, said R
hydéc%csr glelh gvrnﬁga/ ?5 rPcdrbyl)phosp 1no, hydrocarbyléne-phosphing, hydlocarbylsulﬁdo,
halo-substituted hydrocarbyl, hydrocarbyloxy-substituted hydrocarbyl, silyl-substituted

hydrocarbyl, hydrocarbylsiloxy-substituted hydrodarbyl, hydrocarbylsilylamino-substituted
hydrocarbyl, di(hydrocarbyl)amino-substituted hydrocarbyl, hydrocarbyleneamino-substituted
hydrocarbyl, di(hydrocarbyl)phosphino-substituted hydrocarbyl, hydrocarbylene-phosphino-

25
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40 atons not counting hydrogen, and optionally two or
nore of the foregoing groups may together forma

di val ent derivative; R8 is a dival ent hydrocarbyl ene-
or substituted hydrocarbyl ene group formng a fused 5
systemw th the remainder of the netal conplex, said
R$ containing from1l to 30 atonms not counting
hydrogen; Xa is a divalent noiety, or a noiety

rj.si.ng _one bon neutral el eciron pair
o S r B B oc OV o SRR FaiRfage vp to
A0caamm noswugldgchydmgenmhd aptivRatlyewo @fmdek ot fbébgoiftd erbupe may together
ﬁﬁﬁ%hggk&d ﬁ l.e. of the Elenments, and also conprising

rogen osphorus sul fur or oxygen; 10 X is a

mon oRt ab edwalan h)@imcerbylprgamdulgynmwp hixdxedarbylengpgrowp foning ofreed
GBI GeRlinds 6 ofd 53 caﬁgp , 49048k 181G <6 ¥&+t+r§s ot

del ocal i zed, 7t-boun groups and optiona
°®@%mﬁu6§%Pogether forma divalent |igand group; Z

i nd eﬂ%si@o;lény m%@;yhorqwty &ﬁ&,ﬁsmg%r@ ofh%H& Lila Aeﬁt&mo%%an on pair

conpound havi ng P to 20 atons
abjesto formea Cf%ff"aatefo‘r enthopd oM. spid &x@ﬂm@gg berrms @dmember of Group 14

OfGRY TR B XiE Tatid &F thd- Eﬂé]ﬁlﬁg' md Hl{é& Ecitnﬁaﬂhfﬁgmﬁc eh qﬁ%%ﬂéfl.ls sulfur or oxygen
comp exeS corres | 0 e ornu
) 3 % FF%‘P %1%? grouphaving yp 1960 pmy exclagive o of ﬂmelass of
lléaﬁ&ﬁ)l:ﬁ me@bﬁlc\dﬂlozalﬁecﬂ BBk Yiband gRepd dnd betibnsltyl the WL together

rresponding to the fornulas: CH3 CH 3
f°89< 'Véffféﬁ‘é?“%éﬁ% Tir- H3)2 TiCH CH Si 3 CI+~S| CH~

N N Z #depsndetly eagibocourrededivs hyptraldightiipicbporald Kaving dp @30\akoms;
conp orresponding to the fornula: Cg3 or C. G
Cror* RSP hda (CH3) 2 CH3 Si T CH3

ziszeroor 1.

Preferred examples of such complexes are 3-phenyl-substituted s-indecenyl complexes

O
ca@ ooy

T Hj
CH3 Si J'C CH3

CH;> CH;> \\NCCHab

corresponding to the formula:

NCCH )3

2,3-dimethyl-substituted s-indecenyl complexes corresponding to the formulas:

CH,
CH /
TlCH3 Tl/\
CH3

CH3 3> \|

CHj



CH3 \NC (CH3) 3 CH3> \NC (CH3) 3 Additional exanples
of metal conplexes that are usefully enpl oyed as

catal yst (A) according to the present invention

i nclude those of the formula: 0 0 CH Si (CH3)2 CF Q
Si(CH3)2 NC(CH3)3 \~ C(CH3)3 0O Tr, 5 CH3 CH3 CH
CH3 DICF CH2 -C -SI(CH3)2 CHs -Si (CH3)2 NC(CH3)3 / NC
(CH3)3 OCHCHTI ~-CH CBH5HC CHC6HS5 C6HS5HC CHCEHS

0 H2C -Si(CH3)2 Si(CH3)2 T \NC(CH3)3 \NC(CH3)3 0 Hz2C
Try ofeHet bgiifded3HBdeGM31 coBpigésfcbiespaiiil t COORHENLS

<1, 8-di hydrodi b len: 1-yl)-N-(1,
L py$adi met hyi si i um (I1)
14~ oG ~3- but adi ene, ~7 (8«1rett -/
8- di hydgqadi ﬁ._nzofje(,‘:ﬂﬁ} azul en- | CHi_ %5 - /\CH3
-yl ) - N (:IJ@}- |~|@|t hyl et hyl ) di net hyléi'g%naﬂd\ e titanium
(11) 1, 3-pent adi ¥t 27 NC{CH3) 3
(8-mgthyl ene-1, 8-dj hydr odi benzo[ e, h]azul en-1-yl)-N'(1,
1-d :T%e‘@?%‘waéf’ﬁ’mpﬁ"a P%’f@‘%/“ﬂﬂ“gli’lfxﬁhﬁlﬁ‘i agresetpily emprilqyed gsteatalyst (A)
agcofdihgNoe dHerpedsény iraaition JlomBZ Hibse of the formula:

(8- ene- 1, 8- di hydr odi benzo[ e,

h] a 1-yl)-N (1, 1-di net hyl et hy met hyl si | anam de

tit (I'V) dichloride, 5

(8 ene~1, 8- di hydr odi benzo[ e [-yl)-N(1,

o TH: I8 di g hyl si | anam [

di ot byl oe- 1. 8- di (S'\‘(\J/‘)‘sh
C(ChA . .

h] y1)N\N- (NC(EHas net hyl et hy, y\i\Tlr/I,@(ﬂém)ade

rand CH

Specific metal complexes include:
(8-methylene-1,8-dihydrodibenzo[e, k]azulen-1-y1)-N-(1,1 -dimethylethyl)dimethylsilanamide
10 titanium (II) 1,4-diphenyl-1,3-butadiene, .
(8-methylene-1,8-dihydrodibenzo[e, Alazulen-1-y1)-N-(1,1 -dimethylethyl)dimethylsilanamide

titanium (II) 1,3-pentadiene,
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titanium (1V) dibenzyl, 10

(8- d f1 uoronet hyl ene- 1, 8-di hydr odi benzo[ e, h] azul en-1-y
[)-N-(1,1- dinethylethyl)dinmethylsilanam de titani um
(1) 1, 4-di phenyl -1, 3-but adi ene,

(8-di fIuoronethylene-1,8-dihydrodibenzo[e,

h] azul en-1-yl)-N- (1,1 di net hyl et hyl)di nmet hyl si | anam de

titanium (11) 1, 3-pentadi ene, (8-difluoronethylene-|
8- di hydr odi benzo[ e, h]azulen-1-yl)-N(1, | 15
%‘F*ﬁtét/lﬁ%m Hfmrafil?ﬁémiglhlwllcaﬁ b€l t-ilimathy ety [jdiméthylsilanamide

2 titabliubt- i rrEdNnY_ Ay

% %lfﬁggr nmet h Iene g%dlh drod|benzo[e

( -]na {llFléen 1g}‘}"j"ocﬁl.“‘@10[{3[/1]azulen 1- )N (1,1- dxmethylethyl)d1methylsxlanam1de
dmmﬁmmxhﬂdnm&ﬁbnethyIS|Ianan1de titanium (1V)

g l OI‘ ldgdglﬂg’%mﬂéeeiolfohazu e%qy}!l)el[l] %1 { d1megnl)flg%glgd?rgétfyelglir?a[nﬁde
dmwehhyrémhy&denethyIS|Ianan1de titanium (1V)

LB e Shrpdpemzole Avmlen OV Sl ey s e
I}HQW%ﬂK“Ddﬁwnnéthylethyl)dlnethyIS|Ianan1de titani um
(1v) dlbenzyl

é - met hy| ene- dr odi benzo[ e, h] azul en-2-yl)-N-(1,
( dl&P?fe@ﬁWl@teHﬁ 9155{%%940%]%]&:»«11@}{ {ltlani um (11)

1 dfiethi hﬁlrrreﬁa B egl'd i i - utadjene,
%g yﬁgﬁggw y ! &ﬁgkgg?%é%zd4d ai?gﬁl)td yl)
( PE“T“ Hyd- @P d}*&vw&#ﬂw@m =h

lde titanium(I1)

1dﬁﬁeﬂ@lﬁlﬁdﬂlﬁﬁ&xylsﬁﬁaﬁme hMlu@:Hféﬂ)thB a&uiayﬁoldl blenZO[ ed h]
I e et | e SI | anam ae

P nER e SR i wbbBezy

( smwmuyémewmylsaandmidy dlranicii [k 2-Q 1 diMdthylamino)benzyl,

gl a0ndntb iyl R DAL R b L hy o Tanaim i de

titanium
( Sl@?&ymyewmylsﬂ@mda figelit €1Y2 dichloride,

(zmhﬂa&l)ﬁ&hﬁedél])g &i'h}(dlodlbegiofé%i}}{ﬂelﬂ byl dijret hyl si | anani de

tifani um
( gmﬁﬂlyﬁﬁygﬁgle&*ﬂaﬂ@m% HEgeiis &2 gimethyl,
(hliddotb@ethdensl1)8- Mhy(dlodlbeﬂio[?ﬂ%&ﬂl'eﬁﬁly}ﬁh\) dijoet hyl si | anai ni d

(gn%h%%ﬂghgh%§%91 Higgmﬂ?ﬁvaﬁwﬁF%%nzo[e h]

azul en-2-yl)-N (1, 1- dlnethylethyl)dlnethyIS|Ianan1de

T YOO e
agtaniam-(I) {ift-fipheryk],3-butgdiene,
(ﬁh&ﬁ&l@%‘ 4. E‘M&&%J@%«R leﬁ‘amﬁ'ﬁ f ik atrlllil U1 diddthyisilanamide

enta I ene uor
stlapﬁyld}lbb%@md@[ne h] azul en- 2- yI) N-(1,1-

gj 1 el 1 sllan 1ae
( in&l!ililmlleénem%{ ﬁ?daﬂﬁdgy}ggiﬁlz mi%'r@'ﬁ fh%n?ﬂ%lr i nédllrhétﬁlyl lanapid

8 HEPHRd B d (v digethylamno s en 2 yl)-N- (1, 1-
(Sinatay1bael 1638 Jrekibenid)y kigiuleanamiler, i- Hl%ﬂﬂ&l@tﬂ}lgcin}{gthylsﬂanarmde

di ki £Ju%r(}\g dichloride,

(8-methylene-1,8-dihydrodibenzo[e, h]azulen-2-y1)-N-(1,1-dimethylethyl)dimethylsilanamide
titanium (IV) dimethyl,

(8-methylene-1,8-dihydrodibenzo[e, Alazulen-2-yl)-N-(1, 1-dimethylethyl)dimethylsilanamide
titanium (IV) dibenzyl,
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1

( f

[)-N-(1,1- dinethylethyl)dinmethylsilanam de titanium
(1'V) dinethyl, (8-difluoronethylene-1,

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

di net hyl et hyl ) di net hyl sil anam de titanium (1V)

di benzyl, and m xtures thereof, especially mxtures

of positional isomers. 15 Further illustrative

exanpl es of netal conpl exes for use according to the
L | rmula: R10 Rl

® dﬁﬁx%r&nethzrlé}{éiﬂk dﬁx&‘&ﬂﬁ&%@ﬂﬂ%l&& le LB O Rl or RL
Ri BethethyDdgpeshyIsiiprapidenitaninm (I émdmlmyhl,smadu@xe +3 or

(ﬂlﬁxﬁlﬁfdiﬂ%{hyléiié 0 gldingdrodbeb e, hjaduldnS- d}\'ﬁﬁ E o ;;l 20039 i's
I‘OC&I‘ Yy (0] :

sily gernyl, dihy
‘f‘&ﬁ@ﬂ? %m%ylsblimaﬂ’bdett’éanf@’ @ ditwentsligne.count i ng
(Byldhmgﬁr&thyﬁﬂéll smmgﬁemskam[b y]aga&,tg gpmq[ fence is

T s

(Byddhvonamrethylems i, 8- dfmydbdimsazdjyh]szdl@xzyyl)-N (1,1-

h | ) am no,
ycg&%g%%@ng}ﬁée rlﬁ%hgﬁoam'dﬁ t%ﬁ'gugy caﬁ%w% %osphl no, 25

@;M‘rt@@g@@yleemb%hm@pﬁbmo[e hipdioeaylpyi(sW fi do, hal o-

smsﬂl}t]e{sﬁgnﬁu@sﬂmlmﬁw{ %ﬁ;ﬁ% (OXy- substituted

y dr ocar by - substitute ‘ocar byl ,

Fiforometiyleas-|. Bséwdrgfukmcq[f {zﬂta@denr%ﬂdﬂséhr byl , 29
hyseth e dfrhdtihisAEaR e titd RS c
'?tgf ﬁ%%?r b ég{sgm no- ;lu bst I%ﬁ%ﬁz@ﬁ%@%ﬁé@(ﬂermf especially
B F%&E\ %% SWffro- substi t ut ed hydrocarbyl
di ( hyriribe &ihby‘aiti)vp basphkh olnetd dbEHbles o ke faycdfd%% BY present

| enephasphi no- substituted hydrocarbyl or
E‘y {rl%cgﬁrg% cnf’?’ gog1 isubst ituted hydrocarbyl, said R10

gr oup haV| m® uprto 40 atons not coumt i nfgmhydrogen
ato mand optloally two or npre df 5 thie foregoing

0
8-di fl uoronet hyl ene-1, 8- dlhydrodlbenzo[e h] azul en- 2-y
) -
I

adj a RID~gE1 ps may t ogether forq a{di val ent

deri vat i ormng a pimsat ur at ed
fused rifwg; avgtizyal ent  noi xR™NAg i n

del ocalyj zed i 1%ctrons or sidch 3 i MX#pri si ng
one sond andRa neutral two ke air able to
for a Bt e- coval ent  bong M—BEi d X

where M is titanium in the +2, +3 or +4 formal oxidation state;

T is -NR’- or -O-;

R’ is hydrocarbyl, silyl, germyl, dihydrocarbylboryl, or halohydrocarbyl or up to 10 atoms
not counting hydrogen,;

R'® independently each occurrence is hydrogen, hydrocarbyl, trihydrocarbylsilyl,
trihydrocarbylsilylhydrocarbyl, germyl, halide, hydrocarbyloxy, hydrocarbylsiloxy,
hydrocarbylsilylamino, di(hydrocarbyl)amino, hydroéarbyleneamino, di(hydrocarbyl)phosphino,
hydrocarbylene-phosphino, hydrocarbylsulfido, halo- substituted hydrocarbyl, hydrocarbyloxy-
substituted hydrocarbyl, silyl- substituted hydrocarbyl, hydrocarbylsiloxy- substituted hydrocarbyl,
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10 conprising nitrogen, phosphorus, sulfur or oxygen;

X is a nonoval ent anionic |igand group having up to 60

atons exclusive of the class of |igands that are

cyclic ligand groups bound to Mthrough del ocalized

it-electrons or two X groups together are a dival ent

anionic ligand group; Z independently each occurrence

is a neutral ligating conpound having up to 20 atons;

15 xis 0, 1, 2, or 3; and zisOorl. Highly preferably
hydijogarbyNjiiglagijno- s»(lbi;t'guthta]h}(dro@mrb)hy(ﬁ(rhgzﬁ&fabyl)amino Is8bs@tuteXhydr&earbyl,
IQHJEEJTBWén%Hl ﬁﬂglgrstgtgl!g(? B@d?dcarﬁ{}ddlg% TO ar Cy Qhosp liquor- gurl])gt%uttltf hydrocarbyl,
l’dpmﬂ g}é@aphs’ynfmw srostituthd/ahdcarbydr éy@mhytsulﬁdo- substituted hydrocarbyl,
sBid YL QG AL £,

20 hydrocggﬁéag%ggﬁ$ﬁ%?&gh%§%ftut@ %&§§§¥L ﬁfﬁﬂwoormweOf
tot fOEﬁgo‘P% adjagentiRo ngsoyps may togeier ﬁgmﬁmabg@qrwaalmﬂlereby forming a
sefafakeara bhsytufand ARddrigy; oups may be j oi ned toget her.

Illu%hﬂatlv met al conpl exes of the foregoing fornmula

t hat S EhPPEYderking it delociratt-pledronp pr uptea priesy egmprising one
d-bonamhd oﬁbuﬁwtm Election phibiale th h&mfa%&emt@goﬁféHP&HM%A said X’

t - but yl ani d th
{’?P”%"% *("%’Tn%f? “?nbgb‘?fsr/FHB‘lP)”c)]éﬁy PFrf?ééﬁféblz ofihy Elemerie e9d ase

comprisigdnifdged, phosphatig) ey brokyg@nput adi ene,

(t b ami do) di et h 6, 7] .benzo- 5:2',3]
e oL b BT G 8 Ry baibs afthe clas of
l(ghrm)s tiat e pewiit Highind g&ups(liomhiﬁb iM ﬁmuglgde?i;cm(&g@b’-hb&ﬁng dr two X groups
i et nyl 1 sol ndo
H%ﬁ E%QW§?yfyom}h%mgﬁfa%lun1 (rer)
2-(N Zi\jn@hpg@pﬁw eaeh qvoyrirereziy4 neuBal ligating compound having up to 20 atoms;
(t- bq&ybqn@ngqhgethyl [6, 7] benzo-[4,5:2",3" ] (1-nethyl

i soi ndol): ("'3H)-1 ndene- 2- yI)S|Ianet|tan|un1 (1v)

di chlZdt 9 erel.

(t bl-HJM‘ll %Q%@'WEENWJHJ nZLQ@&-Z}Q/HIEéargM% s 8& (ls]d'uggﬂﬁéﬁlane z is
|30| gol )- (3H) -i ndene-2-yl)silanétit N)

d? h?ﬂc oegyrrence is hydrogen, ahydrocarbvl hydrocarbyloxy, dihydrocarbylamino,
h@ﬁrol‘mb}yérﬁiﬁnd@)idiyﬂiﬁt:diwm{lﬁ) S]UBRBZOhdfocrbA grod ]c{rl met hy|

I §%Ical} n)eaxi 0-isu! spggﬁfﬁ %r_ l an t}I)t Q)I %m g unting h er, and
PSR 2 PP B MR S AHBEASA of (P b 20F{omsanirguntipghydeoe
o;prnagytv]'oK gxmshgdybbmxedmgahér) (3 H)-| ndene 2-yl)s

i anqh s‘rgtWe%al g%rrg)le)ég %‘ﬂ? f{)rggt hgytjg eytL% Exay be employed in the practice

cycl ohexyl am do
thppregent merm@tn Iﬁmhplgmlw&éhe)fol(@vmg) comndmlde 2-

(VLﬁtﬁ%ﬁBﬁtrhetﬂ@ﬂ[ménH 4 59’ 4’] GIH M&lncgdl)[%ﬂqgﬂx@egk 8! gﬁsﬂanetltamum

cl ohexyl am 7] benzo

]éﬁ)héﬂ PW%bPﬁH%@?“(BH)-lndene 2- yl)silanetitanium

(E-bltylachid3)ydpadttyR b, BB zo-[4,5:2°,3° 1(1-methylisoindol)-(3H)-indene-2-yl)silanetitanium
(II) 1,3-pentadiene,

(t-butylamido)dimethyl-[6,7]benzo-[4,5:2°,3°](1-methylisoindol)-(3 H)-indene-2-yl)silanetitanium
(I0) 2-(N,N-dimethylamino)benzyl,

(t-butylamido)dimethyl-[6,7]benzo-[4,5:2°,3°](1-methylisoindol)-(3H)-indene-2-yl)silanetitanium
(IV) dichloride,

(t-butylamido)dimethyl-[6,7]benzo-[4,5:2,3°1(1 -methylisoindo1)-(3H)—indene-2-yl)silanetitanium
(IV) dimethyl, |
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10

(cycl ohexyl am do) di net hyl -[ 6, 7] benzo-[4,5:2',3" ] (1-net

hyl i soi ndol ) - (3H)-i ndene-2- yl)silanetitanium (I11)

2- (N, N-di net hyl am no) benzyl

(cycl ohexyl am do) di et hyl -[ 6, 7] benzo-[4,5:2",3" ] (1-net

hyl i soi ndol ) - (3H) -i ndene-2- yl)silanetitanium(1V)

di chl ori de,

(cycl ohexyl am do) di net hyl -[ 6, 7] benzo-[4,5:2",3' ](1 met
(WFX'WW%}C}*WK ® bW[é{?é’— -2 J(1irbetlylipandohriBH)- m@ne -Gry){ilanétitanium
dl(nvealbah 1,

Iohexyl am do) di et hy ] benzo-[4,5:2', 3
%Qﬂ{y Frad prgivedi W penzocls >ﬁ) 3 creqﬁl@mgmncw))(@m indrat-2 v/ Beilanatitanium
(V) bigichmsiaykilyl),

(cycl ohexyl am do) di met hyl - [ 6, 7] benzo-[4, 5: 2", 3" ] (1- met
hyl i soi ndol ) - (3H)-i ndene-2- yl)silanetitanium(IV)
(Gcildxylampddpimsthyly 6, jbenz0-[4,5:2’,3°](1-methylisoindol)-(3H)-indene-2-

L, d hyl | 6,7]b 4,5:2',3
(%Rﬁ%#hgﬁm @bqé qolihe?y% 12 bﬁ?’ﬁﬂ% )e [2 y% ) glnlzgn[et i tani um
(gyrlichexglamidbditmethyli[s, llba}Zb-lM 22, B[{B-methylisoindol)-(3H)-indene-2-
(S'?Ql%exltm&j&f)q 3((;%11 yI phenyl)-[6, 7] benzo-[4,5:2",3'

1 Sai n -i ndene-2- yl)silanetitani um
(c(yplpyexg_lagu atbyléﬁ, beg- [4 5:2°,3’](1-methylisoindol)-(3H)-indene-2-

fyr)blu&e!ltmrﬂ@ﬁ Ja;&hmyén}y [6, 7] benzo-[4,5:2', 3

f(. nmet hyl i sOi ndo i ndene-"2- yl)silanetitani um
%Y ]f)ﬁlﬁj‘iylgm(lch)cﬂpiatfl}éﬂ§ %J?F%%[‘h%? Eﬁe}ﬁwethy somdol) -(3H)-indene-2-
( ybddladeyitaiind @y ydi¢Horel hyl phenyl) [6 7] benzo [4,5:2",3
| anet i t ani um
J( F’\/Ser’zg‘aﬁ%‘% é@ﬁ“&‘gm? %lbéﬂft’@ %1?11’3d3<§ Hﬁefé‘kﬁhﬁ‘?’é‘f‘ﬂ%%?réﬂ?}e)l [6,
7]vl)ddmzmmﬁténa8)d1ﬂeﬂxﬁ (1- et hyI iso indol)-(3
1, Lt h
R aﬁf% SraR b b g o 5
‘()Sllafr?étfmﬂ?%)ﬁml (3H) i ndene 2- yl)silanetitani um
(%%lb%lﬁ?yhml adeJnetgyl 6 7]benzo-[4 5: 2 3 511 t[h%lls?]ngol?]g}l) nz?ene -2-

5 ybsilangtitanium ?’rgéﬂ’i E}“Seglyhdﬂ (3H) i ndene- 2-
yl)silanetitani um (1V) Dbi s(trl methylsilyl), 31

SRS AR B TELL Phen )L, e (4,2
y b'b)sladeam&iiurﬁ anit mel(hbrlﬁ 1,]3Tb4tad1|e,p:h enyl -1, 3-b ut adi en e
(t(b%&fafn%ﬂﬁe%( dloﬁ 'gg f%ﬂ%eg’z_ﬁ/ 4@%%'@ 12£th)gls AT T
yb'l))%lmteanzellum @Ihllﬂme(nhdléne,l - pent adi ene,

(t(b(ﬁ?%@&kﬁé?(ﬁ gtﬁgeq % [%]Benzo [61 5[24 3é(12meth°y1115(zlﬁ_do%% Wpﬁlegsg .
dghsylaqesitagiun m@gdxmmmlmm anium (111)
(taju{yunﬁﬁ@mﬁ?-;n@ﬁwlﬁlmnﬂ? l@ﬂ%ﬁé 54 ,5:2°,3° mfﬂéyhﬁlgdol’?z% H)[ lﬂdege

gP{CI ohexyl am d heh
e

fftﬁﬁwwﬂ’k@?mwle) (3 H) i ndene- 2
(t)ﬂu)y&tﬂxc&ﬂﬂ(p ety PiBn{1h-16,716kned 4054 !3%(1-methyhsoindol)-(3H)-indene-z-
yDsilanetitanium (IV) dimethyl,
(t-butylamid o)di(p-methylphenyl)-[6,7]benzo-[4,5:2°,3°](1-methylisoindol)-(3H)-indene-2-
yD)silanetitanium (IV) dibenzyl, :
(t-butylamido)di(p-methylphenyl)-[6,7]benzo-[4,5:2’,3°](1-methylisoindol)-(3H)-indene-2-
yDsilanetitanium (IV) bis(trimethylsilyl),
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(cycl ohexyl am do) di ( p- net hyl phenyl ) -[ 6, 7] benzo-[ 4, 5: 2'

, 3] (1-nmethylisoindol)-(3H)-indene- 2-

yl)silanetitanium (I1V) dinethyl,

(cycl ohexyl am do) di ( p- net hyl phenyl )-[6, 7] benzo- [4, 5
:2',3 ] (1-methylisoindo I)-(3 H)-indene-2-
yl)silanetitanium (1V) dibenzyl; and

(cycl ohexyl am do) di ( p- net hyl phenyl ) -[6, 7] benzo-[ 4,
5:2',3"](1-nethylisoindol)-(3 H)-indene-2- 15
(c%él%@kid@ﬂxﬁfo}cﬁ@%éﬂ@lpp‘hkr}ﬁrge[g lq%(n]izro [17? t2h¥ i(? txrﬁ:}{-iy}lsomdolk)g}H) indene-2-

strative exe

eRplenpaignivm @A pslinkeny-&8- belﬁdltehre present invention

(bRt middsdi G @thyiph 6,71b 4,5 -
(rort brljlt }/I é(?nl ! y)p enyf -[6,7] eltlzl'c])y[l 2’ 3 ](l methi 6501[1?_01?'_(351) éndéne -2
um (II) 1,3 pentadlene :

(celxtahytematoRip tofetyinyly) b MRS 5 Laned infeaiii S INBH) Yldene-2-
(9%511%"%ﬁ“§}'|ma%)&0()b{11 -dimethylamingdhennils ny| .2, 3, 4,9, 10-r 1- 1,

(c4¢18heByl@m8lo)di(p-methylphenyl)-[6,7]benzo-[4,5:2°,3°](1- -methylisoindol)-(3H)-indene-2-

?mg})éqll;ag&?p@g& h((?n ¥L) di met hyl si | aneti t ani umdi met hyl

re-b Tetr anet hyl -rl 5-cycl opent adi enyl )
(cdq:lmﬂ?mgio)mimqﬂy@hpnyﬂ}[dﬂbmﬁﬁ 5:2°,3’}(1-methylisoindol)-(3H)-indene-2-

(;,lﬁqlgnelgl%}ﬁm%gthﬁt ramet hyl -rl 5-cycl opent adi enyl ) di m
| si | anetitani um di net hyl

<°yf1@*rewlam<g9?da<pﬁm&wr{h@rybr[aﬁﬁma[éf 5053 ty-wletiylsoindal)- Gy igdede-2-
, Psathdeaingeiny/(ré) &9&3@1 Mngi met hyl, 25

(C&!‘gfﬁﬁ lg{%gcé@qe%s;ﬁ}%yé?ggib%o [11 lS% Zl’, 5]((1:I me%/hlykls%mdol) -(3H)-indene-2-

( ¥13silbnelpittin§obe@V QY (rinfthly BIRAY. hyI rI 5 cycl opent adi eny!| )d| m

et hy. ane.t | am no) benzy

(t erit"“%“ Gm“lo)"t"?En et ShtWt L %ﬁ% Pt Pamﬁ@wﬁt&ecnresem
iﬂmﬂﬂhlyflgthleralndudet ani um (I 1) allyl,

= I A t rlb-cycl opent adi enyl ) dit

SRR A0 ARSIy L

2 hqxadj}'qqueztphﬂﬂhlpmﬁldamﬂe'hymetltan1umd1methvl

SIS BRI RS gl opentas e

@gngaamlrgﬁ@hthalenyl)dlmethylsxlanetltamumdunethyl

(tér! @Jt%lall?l%)(({eﬂ%gcﬂg)l-(nt %}J@%LJ%QQEE%&YS?;D%&Q niadkeny! ) di m

| anetitani um
(t‘Erf @l"l’lal@!ﬁoiﬂeéhmﬁb})lﬂécwélpmdlm%!ylbfhﬂlsltmwugnhm dimstbylj t ani

B ko B Mo FREYh 1 ani

(tgﬁbl(tqun}ndg)(tptrhlggtijéﬂ@eny@dunethyls1lanet1tan1um dlmethyl

ok SRR AR 2 S AL ORI BLIRL UL gt ¢ an
(t%ﬂm%hwwmm)b@@gl(z met hyl i ndenyl ) di et hyl si | aneti t ani

B R Bt o ysloppapisra ety (el | oy

(tg'ﬁpl(tylwldp (gsirgtggthyjﬂeﬂylopentadleny])d1methy151lanetltamum (1)

(tf,a,mlmggl%hf,gﬁm,g@) (2, 3-di net hyl i ndenyl ) di net hyl si | aneti
tani um \?
(tert~butylam1do) tetramethyl-n’ ~cyclopentadienyl)dimethylsilanetitanium (II)

1,4-diphenyl}-1,3-butadiene,

7yl ilanetitan

(tert—butylamido)(tetramethyl—n5-cyclopentadienyl)dimethylsilanetitanium 1)
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10 2, 3-di net hyl -1, 3- but adi ene,
(tert-butyl am do) (2, 3-di net hyl i ndenyl ) di net hyl si | aneti
tanium (1V) isoprene
(tert-butylam do) (2, 3-di met hyl i ndenyl ) di net hyl si | aneti
tanium (1V) dinethyl
(tert-butyl am do) (2, 3-di net hyl i ndenyl ) di net hyl si | anet i
tani um (N) di benzyl 15
(tert-butyl am do) (2, 3-di net hyl i ndenyl)di met hyl si | anet i
t drRemiadidgre, 1, 3- but adi ene,

(e Bledradiidb ). ﬁfahgl%&ﬁo ARl LNGR 0  AafRhgy| 2! | anet!

tani um (17)
(t éiaf‘lﬁb%tyl a.m do) (2, 3-di net hyI i ndenyl ) di et hyl si | anet

(b BRI )neaaymlda ZvBBﬁMy sildn §ta§1}:}|§13ﬁ) st anet i t ani

%}Tgrt ;/ am do) eny
(terts 1(t¥ iu}u %) %mﬁ@mngmygﬁ@ethyg@anetxtamum av)2,3- dunethyl 1,3-
( tetadiehd)t yl am do) (2- met hyl i ndenyl ) di net hyl si | aneti t ani

(t?‘{qé% \%va%:mﬁ‘ﬁrﬂéﬁ‘ff‘?l)ﬂﬂeﬂwsilﬁﬁﬁﬁquélWﬁﬁPPrylies| | aneti t ani

(tunbl(tﬂbmdbhkﬁlztj@hndenyl)d1methy151lanetltamum (IV) 1,3-butadiene

e T e

anetq 1 an
( RSrdimpihylyll, abritafigng, 2 - met hyl - phenyl i ndenyl ) di et hyl si |

“??@Irt*ﬁ’gﬁ%’ j}ggﬁd%)}? %’bd%rf‘gﬁﬁ’gﬁ%g}fe' eé‘%ai’/'l“mr%"énw ) di met hyl si |
ar®Pi*®ani um (11) 2, 4- hexadi ene,

(tt{ri—ﬁft}larmdb)(i @mﬂ@@md%ﬁmmm&aﬁehén%%ﬁ%ﬁ&%?" enyl)dim

anetitani Um

(te(rf '@'&’(lmﬂlﬁlf’)ﬁ mythy d@'@fl)é‘ﬁ%ﬁtwﬂ‘*‘?ﬂ‘@ﬂ@vdﬂﬁyﬂéwadl enyl ) dun

(tet-burjiahidayEs-HinR iy kedynimetiasAattiTB LAY ) 3 33ubidfRdl ene,

(te({) BB eX LA By fdsed imst agetisnisp dMobisprnsdicany | ) di m

(test-tayYlarnidalis - dmathyhndb(}ll)d)meth}mmi’eﬁﬁﬁmm (II) 1,4-diphenyl-
(tlgrgutga%%/l am do) (tetranet hyl -i 15-cycl opent adi enyl )di m

anetitanium (I11)
(tert- b}U}dill‘bJéﬁ)ﬁy‘tnetmyl@dmt)é\ld]e’élmbx,lanetltammn (1) 1,3-pentadiene,

) . di enyl ) di
o AR ki B R o)
“@(“‘t‘@ﬁ arpide)d-mathisyler D imsthlsilapetitn igm (Yo fibgrewit adi eny! ) di m
(1t mwlamﬁbkm%yﬂmewménymdlm&hﬁﬁtahwmnw@@ent adi ene,
but t hyl pent ad 1) di net hyl

S R ey 5 Pentadien STy dimethvls
(te(rt lmustlanbxdb)ﬂ-maﬂlﬁ@t)p(henﬁmwhnvmdﬂytbﬁmhammu@ Ryl dhdidt hy!
AR PP Rt hyiglenstinnim @ 2. thgcadiers 6, 7
(terebdqséamidy)@ﬁmapiyt adyelopehtadiehylyliiidliyny | Sdilanetitanium (IV)

I undi net | tyl,
(qlgq)ﬁl{atg%?%il amdo)(1,1,2,3-tetranmethyl-2,3,4,9,10-r1-1,

(tatt—@tﬁaﬂldoﬂemmyﬂmla}ﬁmtahﬂhﬁmuﬁeﬂwls1lanet1tamum av)
2,3~-dimethyl-1,3-butadiene,

(tert-butylamido)(tetramethyl-n’ -cyclopentadienyl)dimethylsilanetitanium (IV)
isoprene,

(tert-butylamido)(tetramethyl-n’ -cyclopentad1enyl)d1methyl silanetitanium (II)
1,4-dibenzyl-1,3-butadiene,

(tert-butylamido)(tetramethyl-n -cyclopentadienyl)dimethylsilanetitanium I
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yl)di met hyl si | aneti t ani undi met hyl 10

(tert-butyl am do) (tetranethyl -Tl 5- cyclopentadlenyl

nmet hyl phenyl sil anetitanium (1V) dinethyl,

(tert-butyl am do) (tetranmethyl-il 5- cyclopentadlenyl

met hyl phenyl si | anetitanium (11) 1, 4-di phenyl-1,3

- but adi ene,

1-(tert-butylam do)-2-(tetramethyl-TI5-cycl opent adi eny
| )ethanediyltitanium (1V) 15 dinethyl, and
1-3A-kexedigngt y| ami do) - 2- (tetramet hyl -rl 5- cycl opent adi eny

e e Nk u enl'-lls-.

Gl PLmRRS b gy S Bn dr e e,
espraethdilBypentadiere. cont ai ni ng ot her Cioup 4 netal s,
(ﬁé’l‘tjbl]tylaﬁfdoﬁp&‘ [ﬁ%ﬁthyﬁlﬁ ﬁ(ﬁ%n-glﬂémgt?%lm anet an?ulgl ufx%byll n the

and are disc FEEEY 20 WO
Q%ng&ls6‘0)(6&/@1mﬂlr/@agshexmn@m@@mmanm@mm&m us

RSO AR LG AT T,

anf)dintsthylsangitaniurpgigictylonal exanpl es of netal conplexes
(ﬁeﬂ-@ﬁtyi&ﬂhﬂo){'ﬁ £} shdranREPLOY, @ §| 16%- 4@5 @|7 X%anglﬁgron%phqhalen

xes of polyval ent Lew s ases such as“co ou nds
Y@E‘fnﬁ@ﬁlﬁhﬁw@mﬁ@lﬂm formula: (Rb)g - Xb Yb (R )d ~b) 0

Y bm -A)i-C erlta enylsi f
% any%@ Dg%ﬁ&ﬁ&% o })dt d?e'é%lhﬁ’é%hﬂph wel 1&%%8 (I\})Rb

’I\/b/ Lbh, I b b L h Zf Tb Tb Yb (Rbl)~(Rb)g
(tert Kﬁtvléﬁﬂdo)(taﬁamemyl NBcycl erdtthJﬂmeettheJylé?lﬁnethuln%ﬁ)

T bridgi ng group, preferably contalning
ISWBP%HQIEWQWther than hydrogen, Xb and yb are

leaamuﬂymmp)endamhiemyw 8Llophtddicadiife i@k 4§ Sting

ofmgg og;n sul fur,

1-(tert-butylamxdo)-2—(tetramethyl-n5-cyclopentadieny])ethanediyl-titanium (D) 1,4-diphenyl-1,3-
butadiene.

Other delocalized, 7-bonded complexes, especially those containing other Group 4 metals,
will, of course, be apparent to those skilled in the art, and are disclosed among other places in:
WO 03/78480, WO 03/78483, WO 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, and
5,470,993.

Additional examples of metal complexes that are usefully employed as catalyst (A) are

complexes of polyvalent Lewis bases, such as compounds corresponding to the formula:

AT, L
1 .Tr,.f ‘111‘14
Ry —X! Y-®")y ®%—X° Y- %)
| “%Mb’rﬂ: £ - e
Ly ] Hq j
L h E] or Lbh be

; preferably
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 prefdrably Mis a

oxygen and phosphorus; nore preferably both Xb and yb
are nitrogen, 5 Ro and Rb' i ndependently each
occurrence are hydrogen or Cl.50 hydrocarbyl groups
optionally containing one or nore heteroatons or
inertly substituted derivative thereof. Non- limting
exanpl es of suitable Rb and Rb' groups include al kyl,
al kenyl, aryl, aral kyl, (poly)alkylaryl and
cycl oal kyl groups, as well as nitrogen, phosphorus,
oxygen and hal og@én substituted derivatives thereof.
Specific exa ’es\Qf suitabl e. Ro and Rp" groups
i ncl udéRbpthyP, et hy¥*—@por opgd), ocgyl, 1 vthewsy,.
2, 6- di et hyl phepyl+” 2, 6-di (i sopropyl pQFn¥V
2,4, 6-trinmethyl pMenyl, pentafl uorophenylm® 3, 5-
trifluoronethylp%@nyl, and benzyl; gisOofd; , Mo is a
netal lic el ement del ected from G oups 3 @*%5, or the
Lant hani de series of the Periodic Table of the
El e ts. Preﬂé?ably, Mo 4s a oup 3-13 ffetal, nore
5 up 4-110 netal /LbN\s a
monovi&Rent— ivalsﬁf%‘@#aﬁrivaleﬁfhantﬂ%ic\r$gﬁﬁdﬁbg
cont di ni ng from 3 'to 50 atloms, jot codhkin@/hydroge :
Exa es of suitable Lb gups | ncl ude halN{de;
hydri de; hydrocaﬂpyl, hydr ogar byl oxy; Ifw12%
di (hydrocar byl )am do, hydrocar byl eneani do,” ;
di (hyslhager; SR8 bylosul LA
hydr ocar b§| gilﬁ'}i&?@. Chy aﬁsféfaa?“éd?f;’%?%%gf%{e ;agg‘ﬁ gther than hydrogen,
car bdx3peat &% caqyipdspasdetiyseleieddon the grovpiprmsisting oOitrggen, sulfur,
oyigkaydnd phebpifusamare kiteratisht R HdivdGre dirdgsn,an i Nt eger
fromyal to, 6, preferably from1 to 4, nore preferably
fromkEnt§ S?deg‘?’i‘ ently pachpegyyrencs are fiydrogen s Gy albyidrogqrby! groups
ogehadiylcetlaihiag pie@y mde hHehadatehs Painaifie Qubsdfitel QerdvatdRUiidredl. Non-

1 rdi nated to and,cqont ai ni ng _up t
i R TR L
ardrey¢lendiey] gioipshatviell aamitroganopimthorug mixpges angihbgphiuhesyteddeeivatives
[Spci . ' S i nert .
D P LB SuaBle M UNERE Yool Bl e, sopropyt, oy
PRenys oAt phensk P.Gdiisoprapxdigbeny!, Ai4i6etxipethplpyenpix yentafluorophenyl, 3,5-
uam&@&wgﬂbmgpy5Mbgﬁ*Loxycarbonyl, di (hydrocar byl )am ne,
tri(hydrocarbyl)silyl, and nitrile groups. Preferred
Zb g¥ B8P i nel ude tri phenyl phosphi ne,
t5 e]tc r m%&rﬁdmioailbme&%ééiedﬂemﬂom @g&pas g &hﬁferuyh ! dnﬁl'dx%i@é_lj_dgﬁ% the
fols an.in er fro tQ, 3, two or three o )
Pefjodic AapIe ﬂ%&b %‘ggr’}ﬁ- r?é*af@iﬂ%é\?"hlé P FYPalirelapqrgprefegbly M’ is a
Grmup#ilpletal;i ng structure; h is an integer from1l to 6,
prefer. fr 0.4 r referahly froml to 3:
P af Bbuch8 s, by rIRER a0 Bl pesiiBpirom % 50 atoms, nor
caugtinedivdiobsn. Eaamplésva sueitable LE groepsamtlude halits; hyddd:; hydedcahyng
1 bLibRloSy- elol (o) S, and
R T R e U R T S
hydsgsadpyisefido; hydrocadbylgreftethydserartylsilylitikyti avdcarmpplntey diigre preferred

LY @¥ips herd, G aidy dr ARG Ry Mahdbhigagect

h is an integer from 1 to 6, preferably from 1 to 4, more preferably from 1 to 3, and j is 1 or

N

2, with the value h x j selected to provide charge balance;
Z" is a neutral ligand group coordinated to M®, and containing up to 50 atoms not counting

hydrogen Preferred Z° groups include aliphatic and aromatic amines, phosphines, and ethers,
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to Xb. In this enbodi nent, nost preferred Rb groups
are straight chain allcyl groups, straight chain
al kenyl groups, branched chain al kyl groups wherein
the cl osest branching point is at least 3 atons 15
renoved from Xb, and hal o, dihydrocarbyl am no, al koxy
or trihydrocarbylsilyl substituted derivatives
thereof. Highly preferred Ro groups in this enbodi nent.
are Cl_8 straight chain alkyl groups. At the sane
alkengsp alkjdient sy prsl ingrtipodbatitred dRtivapivef theradi] ymhia& iieed sabdtiMRhty include
ect
T R A A U L L
trl@%@gifrpg@)ﬁlyl, a9d nitdle gravngy Prefepgd id gl@)m@emytlde drirbenpsphosphine,

te®MPERERNGrRANE, Al | MRpRenyBERMdaLY Or tertiary carbon
centers, ycloalk |, "aryl, alkaryl, al i phatic or

aroﬁﬁf?bmﬁgF@PHéjﬁﬁlc groups, organic or inorganic .

ol i goRBF thece opD, KNERE RE 0y be folife d t6gefePidRSm m%lchﬁ'ln%ltlple ring

dlhydrocarbylan1no al koxy or trihydrocarbylsilyl
(BStituted derivatives thereof. Preferred Rb' gr oups

I n ttisen mtdgad‘rolﬁ’ehtb 6,q136ﬁralbly1fr6ﬁ10mo3f in6bre ﬂ&feriﬂw ﬁom 1to3;

pref bl ) ref er abl rom 4

to Z%t %‘grsl?atﬁsoaf“ g(”o 0 Rhelss '36 K ’89665218" 5%’ o ]f Wgﬂ?f?r?é gogfent bonds,
inglydihg wultipl§ behdampbessignify proefimrte ®chdi land)dap in@iMiicate optional double
boalid uct ures correspondi ng to the follow ng fornul as:

RC-C(Re)2 RC-Si/(Re)2 RC-C (Re)p ~d)2C -C(Re)2 R

(Re) In oembz)dr(n]:q)ltzlt R pre|fg§x)egth|a1t ]ﬁehav@regﬁlvﬁy W ®ric hiadomcedwith respect
toX°Cin tW3 @ﬁx@dwcﬂmenE%lél pl%@er}eﬁ RGrod s Y gfa%%h%' IJ%[ &U&g stra]ght chain

referably mnet et hy propyl, 1-propy
U ypups. pragehs, flﬁé%!lfybﬁeww herfgisn 3 plosegbranglhig poitAss ISt 3 atoms

remSveﬁfroﬁDXhh y:dlﬂﬂ]b&ﬁlﬁ}&l}ocar&ﬂﬂﬁl% &MOXy Uﬁt*nﬂ;)ﬂlrocar%grlgﬂyll substituted
deélv%wag t¥1er%=:¢htJ Il-ﬁ)rﬁ}]lggpﬁxﬁférre%&q gr)?%/ps i Ehli %{vfhmep‘rﬁre&%}dlsfrinéw chilo\blkyl

sropsnore Rd 36 or Re groups, or mixtures of Rd and Re

gro umhé"%}ﬁlettﬁg q}l Hl% mfogci:]xmn?Rpo | rgfv %LIS' hfs rel%{lve\llyalugh s%erlc hn%ra.nce

hydrocar group, suc
w11h Bspsetie ehﬁ@-lxrmfmgxmlqsméygﬂabb R® fgrglepd fcrr|t}ng¢mbodxment include alkyl

orRfexM R COIH!QMQ] Sfet: R¥le se&ﬁdd}?to?{e?er ; g%gﬁlgé?ﬁ@ﬁ cy%rlocﬁp&l aryl,

such _as napht hal'ene-1, Pre exa
aliany, gliphatigor ﬂ@mﬁmhﬁtera%h% grem Qe irangapl C@ké@nqrwcmmlc or

cyRa, graﬁbs eBd halehhydrloca}bylamlno%M lg@&car%?sﬂkpsubb%tgd de%vatlves

2 2 ddd Rd,
therecﬂ'— %belf rred ﬁ gréups m thls embodiment contain from 3 to 40, more preferably from 3 to
30, and most preferably from 4 to 20 atoms not counting hydrogen and are branched or cyclic.

Examples of preferred T® groups are structures corresponding to the following formulas:

Rd (RC)’) Rd (Rc) Rd (RC) d e
N 2 . 2 2
c—c’ \C—Si \C—Ge/ (R)z\c—c/(R)2

Z N o, 7 N o, 7 AN / N

€ d e

Rq\c < R R ®), Rd\ (R% Rd\ R
—Sn P—c g

7 AN

7 N\ o o

’ . & N o N , wherein
Each R%is Cy.1 hydrocarbyl group, preferably methyl, ethyl, n-propyl, i-propyl, t-butyl,

Phenyl, 2,6-dimethylphenyl, benzyl, or tolyl. Each R° is Cy.jo hydrocarbyl, preferably methyl, ethyl,

n-propyl, i-propyl, t-butyl, phenyl, 2,6-dimethylphenyl, benzyl, or tolyl. In addition, two or more R®
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R.. Re RARd I I I'I NN / M Lb22 / M'Lb /Ny
L:2 Mo~LV 2 / ON/ L-J\ 2RI\ "' 2 Rd Rd" Rd d
Rd"d, Rd d 5d Rd Rd'" Rd" Rd" Rd" Rd" | Rd" | Rd'

I NM Lb 2 JMLb2 N MoLb N MoLb 2 Rd \ Rd" \ Rd 2 Rd

\ OSN, 11, PRd 2 Rd" 2 Rd" 2 Rd Rd 2 Rd Rd, Rd Ra
Rd Rd" J RAdI I 1 MNKk MLb, NWLb2 N N-MLb2

N N~MoLb2 Rd" 2 N2 2 2 or wherein Rd" each
occurrence i s independently selected fromthe group

oL resPuge. iongixBIes R eddte soave 161y Beethry o eaolyydlery lderwpﬁve ofa
hﬂﬁ&daﬂ?ﬁéﬂ)d{) s 2l NbideRNES Héntile ?]rr&%lﬁtlé(:?/@iﬁcoﬁ%ed r{nﬁéllqolyvalent

ert subst | t ut ed deri’vative ereo

qREph T Bpterohygsocarhyh swnp. syl as gmbéh@bnqrhﬁ diybget her form
a  1Brefbird@dx@iiblesVt kid Fbrogbid PO Paled LewR bQSe cgﬁ%pl%és ulcﬁld@
Goup 4 netal, preferably titanium or hafnium or
G oup 1®'net aI preferdbly N or P& Lb' is a

noval gnty Ii gand of to 5@-atons _h

ydr ogEn \|pr ef r abinz a,lee r hdﬂrh&;
b' droup Mg g ther are [d°diVal ent or

cou |ng
rbyI or TN
I|gand M°LY,
r fera IC2 0 N
2

Rdld 3
. ad
Rd . RY
! 14
/N\ / by b’ by b
MPLY, M LY, M L%,
o}
2
5 Rd'd' B R
Rd. 'Rdl . Rd‘
Rdl ]\/I Rd' / Rd' l R
=N, SN SN
N M°LY, o A5 MP°1Y, ) MPLY, .
o R S R N\ N R
; , , d
R 2 R 2 I 2 R
i . T i i
d R
R / N

=,
~

Z

2
s
\

\
=
>+

zo‘
e
A\
2
A\
ZU'
[_‘O"

2 2 2 2
or

wherein RY each occurrence is independently selected from the group consisting of
hydrogen and C,.5 hydrocarbyl groups optionally containing one or more heteroatoms, or inertly

substituted derivative thereof, or further optionally, two adjacent RY groups may together form a
10 divalent bridging group;

d’ is 4;
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5 hydrocar byl ene, hydrocarbadiyl or diene group. The

pol yval ent Lewi s base conpl exes for use in the present

i nvention especially include Goup 4 netal

derivatives, especially hafniumderivatives of

hydr ocar byl am ne substituted heteroaryl conpounds
corresponding to the formula: t T N 12 Rl1 MXl a a

10 wherein: R' is selected from al kyl, cycl oal kyl,

het eroal kyl, cycl oheteroal kyl, aryl, and inertly

subs™ tigr Gupié mptvlapnefpe@yttlltvemaodr ha:fommamxm Qthup 1 Ofktdl, preferably Ni
o3Pg;at oms not counting hydrogen or a dival ent

der|v§t|ve thereof; T is a divalent bridging group of

f r oml-1 isfagnoaqvalentigandntive fo Ylatoms myichowniian hygrogdheprafietayly halide or

h@@ocaﬂb’@l BrQwaLb %ﬁuﬁt@é@&e@&@@&vé@@& BEIoL] ﬁg%ﬁl &fﬁgprg@xségly a Ca.50
1@ f ? ﬁﬁi%%¥ﬂ§1 di - Cl-20 hydrocar i? .

BETP It Y@ﬁ%‘e‘&rg'%’Pl ane group; and R12 is a
C5. Z(th‘mi}&ﬁlaﬂ LyWvis 8456 bginplextd fof Wik [}ghé—;ﬁ@de%t iﬁaectﬁon especially include
Cfrbl@s x et?aﬂ erle.{atX/'es ewgﬁﬁb%%n}{]&dgﬁﬁat%?sl o h)ﬁlirwké'llﬂmme substituted

lldfelloarv@pmmndsrpwméqdmglto1hsfo&m€Bi oup 4 netal, preferably
haf nium 20 X is an aniqnic neutral or dianionic

| i gand group; x' pdirher, from 0 to 5 indicating
t he nunber of such royﬁs; and bonds, optiona
bonds and el ectron ona_lgg interactions are
represented by Iines, dotteﬁ i nes and arrows

r espeadréivel v. Preferred conpl exes are those wherein

i gapd. for sult from hydrogen elimnation 25

fr omﬂt el %""@? 24 %{P?Ek"b petergplkyy fygrfr%rmlﬁé gryjsand grfertly
sgmetuied davatiyesitigtedsicanahingf @ P&, 30Q538 GbtaddulltingHy @R b2 a divalent
PR“%%Q itdgn, electron donation fromthe Lewi s base

unctj ona |ty preferably an electron pair, provides
addi Tiiomsivalent htvigingteyoup of frdvel feti atons etheethan Eyrd&fgeﬁ fpflerably 1 to

ZU%QL atme? fﬁgﬁ‘ hﬁlpcfcgr? ?wc\%hérgfextapﬁ a rrfogcl; n&"r'd'?— ‘Ci20 %ydrocarby?
substltuted methylene or sﬂane group, and

R%is a Cs heteroaryl group containing Lewis base functionality, 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;

X’ is a 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.

Preferred complexes are those wherein ligand formation results from hydrogen elimination
from the amine group and optionally from the loss of one or more additional groups, especially
from R'?. In addition, electron donation from the Lewis base functionality, preferably an electron

pair, provides additional stability to the metal center. Preferred metal complexes correspond to the

formula:
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1M, X, x', RL'1and T are as previously defined,
R13, Rl14, R s and R16 are hydrogen, hal o, or an alkyl,
cycl oal kyl, heteroal kyl, heterocycloal kyl, aryl, or
silyl group of up to 20 atonms not counting hydrogen,
or adjacent R13, R14, 5 R15 or R16 groups may be
joined together thereby formng fused ring
derivatives, and bonds, optional bonds and el ectron
pair donative interactions are represented by |ines,
dotted Iines and arrows_gsespegisd vely. More preferred
exanpl es of the foregoiﬁg nmet conpl exes correspond
to the fornula: 13 14 1s 7\~ CRIs / NN
(Ra)a 16 (Xl),t wherei 15 and x' are as
previously defined, 313, 4,/R15 and R16 are as
previ ously deflnedR N’ ey bly R3, R4, and R5 are
hydrogen, or Cl.4 al ky h{and_ﬁ&G is C6_20 aryl, nost
preferably naphthalenyl (§§ |ndependently each
occurrence is CI 4 aIkyI Ad a i's LgB.iMost

pref ' ﬁ ortho-(gf5|t|ons to the nitrogen
is |sop o%y aEﬁ?VF““TQ iedgnd R18 i ndependent |y

eachRScR', rR”eamd & “arcchyipgnOIgRN or alﬂah@lgiﬁlaloalﬁfl ﬁ?t 11%@
h%%Xyclogﬁylag%l or sg gﬁp P HF%Z? ?] rtgr{xsgx{og?oe%tu%ggcg‘g%ng@rraggﬁent R, RY,
5 RespaE |ga¢ubyma>2beusmwrtquyxler thqnéwmgﬂnmglfusad fmg&edvmleg eyl | c
aryl o J i an I@Q}n racen r
y b&fd@% QPO%B RLE glgcrt %‘ p b gcx rgrfgrlyrfsggted gy lines,

bonds, I onal bonds elec ron
dWﬁFéWﬁ%@?@ﬁ%“dﬁﬁﬂméﬂwesented by lines, dotted lines

and 8forepprer RTRERTIds\CEIhY for%gmﬂngtg{ c%m?fé%e%@grl:e%?onﬁct) %e éor{ngla

conpl exes for use herein as cat respon
the formula: 39 (Rf )f Cl—kl(sl-BC)ll‘HC/ N (Rc

17}(

\ / RIS
E z g> R16

Q(h

10 M, X', and x’ are as previously defined,

, Wherein

RP, R" R' and R* are as previously defined, preferably R”, R**, and R® are hydrogen, or
C1 alkyl, and R' is Cg.50 aryl, most preferably naphthalenyl;

R® independently each occurrence is C;.4 alkyl, and a is 1-5, most preferably R® in two
ortho- positions to the nitrogen is isopropyl or t-butyl;

15 R and R'® independently each occurrence are hydrogen, halogen, or a C;.4 alkyl or aryl
group, most preferably one of R and R* is hydrogen and the other is a Cg.59 aryl group, especially
2-isopropyl, phenyl or a fused polycyclic aryl group, most preferably an anthracenyl group, and

bonds, optional bonds and electron pair donative interactions are represented by lines,

dotted lines and arrows respectively.

20 Highly preferred metal complexes for use herein as catalyst (A) correspond to the formula:
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10

15

NHf (H3C)2HC | 1~ wherein X each occurrence is halide,
N, N- di net hyl am do, or ClI A al kyl, and preferably each
occurrence X is methyl; RR independently each
occurrence i s hydrogen, hal ogen, Cl1 20 al kyl, or C6_20
aryl, or two 5 adjacent RR groups are joined together
thereby forming aring, and f is 1-5; and R

i ndependent|y each occurrence i s hydrogen, hal ogen,

Cl 20 alkyl, or C6_20 aryl, or two adjacent R groups
are joined together t formng aring, and c is
1-5. Most highly pref exanples of nmetal conpl exes
for use as catalyst (A BN to the present

i nvention are conpl exes of ¢ foI owi ng formulas: O
R * (H3C) 2HC CHEOBY H3Q/2HC N H A Hf(RQOO :

2 s Cl1#

UBQZH:Xlami(c; ‘ 2
al kyl or cycl oal kyl l‘) fera | sopr opyl ,
t-butyl or cycl ohex urrence is

and
hal i de, N, N-di met hy Kiat)H6; oﬁ1C1 d al kyl, preferably
nmet hyl . Exanpl es of netal conplexes usefuJIy enpl oyed

as Cahabi X edchbecdeGRE Shlife tNoNtdI;}ﬁetlB}ia?n%(%n - Cl Il’yp & prefgrably

i ncl ude:
e3cfyoparrgneg X . %8hy | et hyl ) phenyl ) ani do) (o- t ol yl) (a-naph
t hal Rhn&p&ldyﬁt(y@adﬁ)bﬁdu&hﬂbe ZrhyBoYdn) IRLH2BE), Lﬁ}{ﬁf SHeEm aryl, or two

?a‘i\eft(g spoup; arenioied tReathst erebyfemisa 3 ting 4 sd-%8nd/1 ) (a- nap
ht haReindépentientty(ebehpycundndd-isdryd@disn| Yaptd) @Ng hiPRbNEL N aryl, or two

ﬂh%yﬁyégﬁﬁ%i°ﬁ%? Fé%%ﬂ?fgﬁgmwg%ﬂw%gycns1s

0- t oMpktbighiyrragstrred ak@nplez ofinatal (cGmyynes i tse Bs catalyst (A) according to the

pf%éﬁt )I]U&EIQI@B‘@)XJ &I oléﬁqq%1§%§rf$r%§am do) (2-i sopropyl phen

yI)((x naphthalen 2-diyl (6-pyridin-
2-diyl)methane)] hafiiiumdinethyl; 5 ‘

nethylethyl)phenyl)

EZ'nSH ' \

and (H3C),HC

wherein R” is C,4 alkyl or cycloalkyl, preferably methyl, isopropyl, t-butyl or cyclohexyl;

£

and
X' each occurrence is halide, N,N-dimethylamido, or C,4 alkyl, preferably methyl.
Examples of metal complexes usefully employed as catalyst (A) according to the present
invention include:
[N-(2,6-di(1-methylethyl)phenyl)amido)(o-tolyl)(c-naphthalen-2-diyl( 6-pyridin-2-
diyl)methane)Jhafnium dimethyl;
[N-(2,6-di(1-methylethyl)phenyl)amido)(o-tolyl)(a-naphthalen-2-diyl( 6-pyridin-2-
diyl)methane)]hafnium di(N,N-dimethylamido);
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10 2-diyl) et hane)] haf niumdinmethyl; [N (2,6-d

i (1-met hyl et hyl ) phenyl ) am

do) (phenant hr en- 5-yl ) (a- napht hal en- 2-di yl (6- pyri di n-
2-di yl)inethane)] haf nium di (N, N-di net hyl at ni do); and
[N-(2,6-di(l

- met hyl et hyl ) phenyl ) am do) ( phenant hr en- 5-yl ) (a- napht ha
| en-2-diyl (6-pyridin- 2-diyl)nethane)] ha$uum

di chloride. 15 Under the reaction conditions used to
pr em{zas tiemaBletlyl)p AT )EXES)( Hwﬂ)(u&aﬁﬂm&léﬁﬁeﬁﬁmpyﬂdm-z-

hydrogen of the 2-position of
dly)me ’gleﬂg#%n"aﬂ hl§¥ tip substituted at the 6- p05| t| on of
t he [Iﬂ»gm di(1m&hﬂdm>®pw;a)ade&)tubils@ﬁ&pymae@h)(&thmﬁﬂ&xm&ﬂz d1y1(6 -pyridin-
rmng nmetal conpl exes erein
2- c{n)fef eﬁ;ﬂegﬁ%@g g%‘"tﬂmg bonded to both the resulting am de
g r o (R-(Zadadi( 1t‘1ﬁ3tﬁ}hﬁhy3plihﬁﬁbahﬁﬂdS)(Dfsoﬁr&t@l;ﬂenwﬂiphﬁhlgﬁlyjdlyl@ -pyridin-

ta|I|z by coordination to t
lﬁne meﬁa% i gEn ﬁ‘f jugh the 20 el ectron pal r

of (Iﬁéz wl(1maglmstm)pmmyl&ma@(zﬂasa;ﬁo@mhbr\»y@ta-ﬂ@ﬁmalenfz diyl(6-pyridin-

he formula: CN C 3Nf )e X
2‘15/\%3{[1{&%96%8&(10%&? of Groups 4-10 of the Periodic

TabM-(24-dif lh'eeﬂellﬂ'ﬁ@nh@yl)aplléé)ﬁihaﬂ}hmren%ylﬁimbmlﬂﬁleﬂEtcﬁ&l@prndm-
Zlenle)haQJ)]hfﬂ(lM meﬂgpst preferably zirconium T22 is a

trogen, phosphorus contai ni ng group; X2
| s B %6- dlﬁy[dqtlwl,#r}'@yhenymmﬂty)(hhwathlmptqu-nhphnﬂmeﬁneﬁm-pyridm-

e Led Lo provide charge
2&%9%6;1%%6)}}’&1%3 T%mgﬁggﬁic%s B?I nked by a bridgi ng

i g &R 6-dii @ﬁ@ﬁPﬂU@P@nymdwmmm Sy Ewinaphetajen-2-diyl(6-pyridin-

- eSS il i Chem  Soc., 118, 267-268 (1996),
dﬂyﬁ&- ﬁa "Soc. . 117, 6414- 6415 (1995), and

0 g gﬁ?ﬁ‘rﬁ‘f" Eprtioa sonditipns wsel . preppe, thy mefaiTpmplersmepd imtihpresent
invelit®a ] RS Sen oEﬁ@fZgJoﬁﬁoanf hd@niRfae quﬂﬂgﬁfjs’?ikuté&%mL §58sition of

omat | C I mne or aromatic di oxyl m ne
theé)gﬂ%fl g)%'ég‘glﬁ)fls ﬁbﬁg}:ﬁo 1nﬁﬁtlgpstherél§ﬁ.@tqugly |f<g;m2qg|{1@gﬁl-| Pautplexes wherein
theGutdl %&E@Mﬂﬂgmaéa tb B&th F10 teMltR g am#3d gBQp B (Rehe B-q)o&laél;l & 13-

napIYI'Eha?(nyl group, as well as stabilized by coordination to the pyridinyl nitrogen atom through the

electron pair of the nitrogen atom.

Group 4-10 derivatives corresponding to the formula:

N
K jMZ sz”
T2 ;

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

wherein

Group 4 metals, Ni(II) or Pd(II), most preferably zirconium;
T? is a nitrogen, oxygen or phosphorus containing group;
X? is halo, hydrocarbyl, or hs/drocarbyloxy;
t is one or two;
X” is a number selected to provide charge balance;

and T? and N are linked by a bridging ligand.
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RdO T N- Rd Re Rd Rd wherein; M, X2 and T2 are as
previously defined; Rd independently each occurrence

i s hydrogen, halogen, or R; and 10 R independently

each occurrence is Cl1_20 hydrocarbyl or a heteroatom,
especially a F, N, S or P- substituted derivative
thereof, nore preferably Cl.10 hydrocarbyl or a F or

NT substituted derivative thereof, nost preferably

al kyl, dial kyl am noal kyl, pyrrolyl, piperidenyl,

per f Sudircaiplystnlydve beeg prbioedikdisclosédiol ;Qnaldhyr_h 2Boy.| 1180367268 (1996),

J%ﬁ'd(ﬁéln s&/bl $17, BERfe5 fl@ néxa‘%% e 0iailidlS g%?gg#?pﬁq%%g&?monv

conpl exés are a
‘%F'%F*EWﬁiunl corresponding to the formula: (CH3)3 Re

-N O Exémpleg of tH3 f@g%mgrﬂé'ta( %)eﬁes nﬁ@ud(a Lt?b cfi)l%mﬁ%?aromatlc

d(%mg*)@ CWH%IF@P AE GroygA Fl%talésesqs%w wngyn d@ffquw@dmg to the formula:
preferably Cl-10 hydrocarbyl, nostqpreferably nethyl

or benzyl; and 5 R' is net - but yl,
cycl opentyl, cycl ohengt, 2, 4-

di met hyl cycl ohexyl,, 2-pyrr ﬁyrrolyl
2- pi peri dei nyl, met hyf = zyl

o-tolyl, 2,6-dineth perf | ugroptenyl ,
2,6-di(isoprogyl)
R

wherein;

MZ X2 and T? are as previously defined;

R‘ independently each occufrence is hydrogen, halogen, or R%; and

R® independently each occurrence is Cy.59 hydrocarbyl or a heteroatom-, especially aF,N, S
or P- substituted derivative thereof, more preferably C;.i hydrocarbyl or a F or N substituted
derivative thereof, most preferably alkyl, dialkylaminoalkyl, pyrrolyl, piperidenyl, perfluorophenyl,
cycloalkyl, (poly)alkylaryl, or aralkyl.

Most preferred examples of the foregoing metal complexes are aromatic dioxyimine

complexes of zirconium, corresponding to the formula:

(CHz)s
R®
/
—N O
\/
71X,
AN
(H;C)3 0 1/\1 (CHs);
_ e
(CHs)s

,0r
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20

tri met hyl phenyl . The foregoi ng conpl exes al so include
certain phosphini zni ne conpl exes di sclosed in EP-A- 10
890581. These conpl exes correspond to the formula: [(R
)3-P=N] fMK2)(Rf)3-f, wherein: Rf is a nonoval ent
l'igand or two Rf groups together area divalent |igand,
preferably Rf is hydrogen or Cl1.4 alkyl; Mis a Goup
4 metal, 15 K2 is a group containing delocalized
7t-electrons through which I (2 is bound to M said K2
group containing up to 50 atons nd@(CHYRt i ng hydrogen
atons, and f is 1 or 2. Addikional \suitable netal

conpl exes of polyvalent Lew's bases use herein

i ncl ude conpounds cor r-espondopg ), / T&
,O R0 20, X i RO~V¥3-O W1/ 20 &) ere: R0 is an
aromati c or inert bstit Xd arg C group

cont ai ni(gg:ajlz ; R0 _atomsynot / counting hydrogen,
or a poly iveth%reof; 43 T3 is a

hydr ocar byl ene or\sid@ne groye having from1 to 20
atons not counti ng hyréacﬁgn, or an inertly
substituted derivative Beof: MB is a Goup 4 netal,
preferably zirconiumor hafnium Gis an anionic,

neuV F5™or dianionic Iigand group: preferably a

hal Xdeas igpilrusly aefingll, poaferatlly Chi:hlysdrcogrbyl b yHostpreferals]y Gyl or benzyl;
angh@ving up to 20 atoms not counting hydrogen; g is a

nunmber from| to 5 indicating the nunber of such G

gr oRipis;meghyl iseprend, tdnel, eyodapertineydioay ) \2enstint eckbexyb A g-

dimBthPlcy e Oyl Q)(I-r{léﬂm-%pMyl,af-BiBé@ﬁje \7% ﬂgﬁéﬂ XSl ¥eri enyl,
Preferably, sucl%' conpl’exes corr esponi(} fo the ?(S%/prm?a.
bengyl, qrolxt. 25-dimesipheryl periiyeropienyl, 2.4 iTmrory ihetivl at Bhé-
trimthiygény group of from 2 to 20 atoms not counting
hyd’fh%%grggohpgrceogl;e){egets) IaPéo 1ar'1c:lude certain phosphinianine complexes disclosed in EP-A-

890581. These complexes correspond to the formula:
[(RA3-P=NIM(K)(Rs, wherein:

R’is a monovalent ligand or two Rf groups together are & divalent ligand, preferably Rf is
hydrogen 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.

Additional suitable metal complexes of polyvalent Lewi s bases for use herein include

compounds corresponding to the formula:

, where:
R* is an aromatic or inertly substituted aromatic group containing from 5 to 20 atoms not

counting hydrogen, or a polyvalent derivative thereof;
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substituted or unsubstituted, C3.6 al kyl ene group; and
Ar2 i ndependently each occurrence is an arylene or an
al kyl - or aryl-substituted arylene group of from6 to
20 atons not counting hydrogen; M3 is a Goup 4 netal,
preferably hafniumor zirconium 15 G independently
each occurrence is an anionic, neutral or dianionic
ligand group; g is a nunber froml "to 5 i ndi cating
the nunmber of such X groups; and el ectron donative

i Nt eraiE b hadiscaiyRnd & RIAS Qx’eﬁ;ﬂﬁvﬂg fredh 11 %0 at(PrﬁSq{‘O?(!OFJEQlU hydrogen, or
exa exes of foregoing fornul

a?ﬁ%ﬁ@ﬁ% ?%%dagwﬁﬁﬁﬁﬁﬁahonpounds © R21 R1 Ara R21
R2 l MOisRZirowplmetat; fobfEatly zifdBim olbaffiich; R21 R21 O R2 1

IS

SRR ST e e Mot
dé‘ﬁ‘fb’ e@rkaflalrrydea;rcﬁlp hajir(g upap20ogtopis)npt@anting hydrogen;
3, 5- | role-1-yl, or
anthgg%gﬁgpgﬁ¥%}ﬂﬁngcmmgggpen enfhpyh (ﬁpdcé%rrence
c onpPyndeandglecmonglopgtivg interpstiqns @I@pepreaer@@ b lizas@hdatoky keapeetively.
gfOupwﬁﬂﬁbaﬂmhaﬁﬁﬂkxuéHgé&hk&ﬁgﬂmQSE'Vat'Ve thereof; S
R21 i ndependently each occurrence 1s hydrogen, hal o,
hydr ocar byl , trlhydrocarbyLEinI or
trlhydrocarbyIS|IyIhydBocayby{ of up to 50 atons not
counting hydrogen; a E} denéndent |y each
occurrence is halo or a byarbyl or
trihydrocarbylsilyl grgyp ofog up to 20 atons not
counti ng hydrogen, or G groups, wiegat:her are a

O oo aABER RN of Ao 2 (ORI B R ety
S@P@@@Wp@éﬂb@l@tﬁ Ct. WékYﬂQDF gmix;aand R21 Ar

Ar? independently each occurrence is an arylene or an alkyl- or aryl-sub_stitufed arylene

group of from 6 to 20 atoms not counting hydrogen;
Misa Group 4 metal, preferably hafnium or zirconium;
G independently each occurrence is an anionic, neutral or dianionic ligand group;
g is a number from 1 to 5 indicating the number of such X groups; and
electron donative interactions are represented by arrows.

Preferred examples of metal complexes of foregoing formula include the following compounds :

where M? is Hf or Zr; -
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15

00 H & 074 A4 R21 wherein Ard is -
3, 5-di (i sopropyl ) phenyl, 3,5-di(isobutyl)phenyl,
di benzo- 1Hpyrrole-I-yl, or anthracen-5-yl, R21 is
hydrogen, halo, or Cl.4 al kyl, especially nethyl 15
T4 is propan-1,3-diyl or butan-1,4-diyl, and Gis
chloro, nethyl or benzyl. Additional netal conpl exes
are those of the foregoing formula: 45/ \ CH3 NA
H3C-H CH 3 N CH3 \ / The foregoing polyvalent Lew s

baseart anp) Lo@i@ﬁ? &r 1ﬂ<§rﬂy SRMHAN cﬁﬂutlyesnﬁé?é@ egﬁiamgly $4 andard
and exch ange roce ur es InVOIVIng a

L A G B Dpierh Ao HL Bl L sen thrscon-S.y, snd

pol yr“umpdnmy edch @&ﬂ&er&@&fn@@ises latt, @Qﬁljll&ie%ﬂ)u ta'@'f;‘g ¢ cloalkylene
exes, . ared by neans ? g am de

Tpnﬁrl WA Sﬁlg'telsﬁl)fla?‘%gertg{/)?"&t i on process st art ing from:
t he It’bmﬂf@srpbmtw each ciacmepceéls K;ﬁfo@kn, hmetuy&?mrt@?g tw@Rho@rbylsilyl, or
«aSUCh as trinet al um num
tri tﬂcgc% fs@)ﬁ%%goazggyl%g 50 atoms 1 ?coun\{wtr dr c%ﬁ-ne conpl exes
ar e Sriesdgpeoflgntieach ecqurrsm;b t;shalp esa Ipfdrocanypirg trmwraras;ylslwgmup of
udi8 e
1Ra0e R odRin MR, 40% B0 iELBRL PR W e
fopegping drogarbyl gf Elh%ff’ca(‘B)SﬂYI geupsde t he for egoi ng rret aI
. CONTEPEhRy ﬁ@feﬂ?@&’e eotsduits bitnE ReR@R! L0 catalyst (A) as
wel | as ot nmet al compounds, with the proviso, that
they result in formation of at |edst sone
hyper branch- or |ong chain brapch? formation.

Cat al ysts havi ng hi gh conp# cor por ati on
properties are also known to ¢orporate in situ
prepared | ong chain olefins resulXing incidentally
during the pol ynmerization tthugh L3\ hydri de

el i mi nation and chai n. tenni nat?o rovvi ng pol yner,
or other process. T i OR5 of such | ong
chain olefins is p '+y~eﬂﬁanced by use of

wherein Ar* is 3,5- dl(lsopropyl)phenyl 3,5- d1(1sobutyl)phenyl dibenzo-1H-pyrrole-1-yl, or
anthracen-5- yl
! is hydrogen, halo, or C;. alkyl, especially methyl
T_“ is propan-1,3-diyl or butan-1,4-diyl, and
G is chloro, methyl or benzyl.

Additional metal complexes are those of the foregoing formula:
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6 3%&%%1%%7 \gegwasﬁzg, \Hﬁ@%mﬁmwspwmoml ene

condi tions at high conversions,. especially ethylene
conversions of 95 percent or greater, nore preferably
" at ethylene conversions of 97 percent or greater.
‘Under such conditions a small but detectable quantity
of olefin term nated pol yner may be reincorporated
into a growi ng polyner chain, provided that vinyl
term nated pol yner chains are present, normally as a
result of (3-hydride 20 elimnation, resulting in the
formati on of | ong chai p-RQranches, that is, branches of
a carbon length gre han resght -fromthe nonomer
itself. Long chain br ' ' '
further described in USKs
5, 665, 800. 46 Alternat vehy pre preferably,
branchi ng, including -bragmeking, is induced in a
particul ar segnent of th//present Al ti - bl ock
copol yners by the use sp9’co" ‘:} | ysts known to
result in"chain-wal ki -dﬁG4H resdlting pol yner.
Preferred cat al yst s¢ Bhsed on the hi gher
transition netal cohple s' esgecNal | y ni ckel and
pal l'adium diimnes. 5 n ojte bodi ment of the
i nvention, the presenc: 8{\ suc ranching (long chain
branchi ng, 1, 3- additioI > per - branching) in the
pol ymers of the inventi)fi’can onfined to only the
bl ocks or segnments ragulting fromuactivity of catalyst
B. Accordingly, in one enbodi nen /of the “invention a
mul ti-bl ock copol yrer cont ai ni ng bl ocks or segments

di f fred forg omg‘p&}hﬁleﬂm‘ﬁa@ﬁ B&E c&ﬁpl@)&ég El'e C(%{/Qﬂi%m' B‘gpa.rcr& by staradard

X 236, 5,278,272, and_

gaHn‘ol nﬂ{ on, Wi th other segnents
mefallion 4pit 1eanq srohagerrergd lgfaewobfmhmmfﬂ@ Qrewppanita kidthe neutral

Ipfuadrionka Iligdnﬁymﬁcfe i ﬂlhitlyn Qfe)é&hﬁlleiels BRy AQY Bé'ﬁ?e'ba.rpé ﬂprge%)xs ofan
amﬁi@nlu?SatP) y%rocar[)q 10D pro essg b ¢ rCont afl  Gro 4 1
I on m uré? 3(?18{‘ TOgesS Rt Bheergspgndi i‘&)@l‘oﬁf Foeta
tetrdanhifdeymd aﬁlgdrycadd’tieng agelmﬂﬂﬂﬂﬂﬁﬁmeﬂlrjl@mmﬂmp raehe l’te%iiﬂlc)bcs hihyde

th k
useﬁggaélf "ﬁlese%mg %e?gﬁmo%] f{Oéant}]uLé nl\S/C cmlrle O‘%raé'}?gﬁ 8t ers é&l’ﬂ%ﬁ’éﬁ%

S e g sERbe meﬁﬁ&ﬁﬁ)bﬁldg Yor @egy Lgh %Mheet?g ?e%% ag 1 A {naﬁ)unds

gnent s, pr epar ed PO AR Feac
mePHO}'(‘F‘bY"éh TEEPﬁ%ﬁt%?ait%t 3ol aa other rogtal cenipphmsts.cwithghd heviso , that they

resﬂdﬂlfdirhﬁfbnﬂﬁ BB dof8 BYRroFRAR BB ong B braRiHe ?o%ﬂgtﬁ) of such
e

bragtg Q%m L E mul ti - bl ock copolyners o
i nveRt Y TheCaA M58 CYRPNERT SOy ratiorRrengTtiss Hmgiaq kngpn to reincorporate
in spu peeartd lesg dbintoleing resilting hﬁ@eﬁﬂﬁduﬁﬁ@tﬁ@polﬁ%@a@§ through B

AT T T .

of fugly lopghehaiarviefiphio particudely ment@d bp neal edtituwussonas flyarehadon

coxﬁmog@'egg Elegrﬁ1 g(g]sqg‘gl%n g&’{aﬂ ﬂg C. canSérs{c]mse gg 8%}%6%1: %%%%ore

prefegablyit efbdene cmn@rsqma@fm 7 pereanf Oltgnetef dﬂxelgumgcongms a siofl 1 but

detaﬁ@ﬁqﬂhﬂﬂﬁy cﬁro?e?lﬁ Rdrminkted Jb?ynEPant‘éJ rglna)frpog?e% 1}1’(9\«{ ?l%(’vk 2 oﬁymer
rtlon of the blocks ‘or segnments "~ contaln The

chaglhﬁr@yl eq atwawhtawgﬁtqdrvolmér qhalng@e Presshy Oroaliaga mult of B-hydride

ehlblhﬁmﬁh&ﬁlltm@ fin the Qﬂﬁh’c@ﬁlSﬂ%&halh Braﬁéﬂlgd {hlatqgl bFanHep&" a carbom length

conpl exes use -as

egteﬁg nre lt iy q}lent | iied I’Igt al

gregat at ssf‘ %1&5" TRECmFLF b VoA °W&%P°‘E%ﬁf@l?ﬁagolwers is frther

despmtedid YSRoH2 236,151 8,01, andaitd68860.t her eof are especial |y
suited for use 25 as catalyst (B): racemc ethyl ene
bi si ndenyl conpl exes of Goup 4 netals, especially Zr,
and inertly substituted deééivatives thereof, such as
1-, or 2- t-butyldimethylsiloxy- substituted ethyl ene
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bi s(i ndenyl) zirconium conpl exes, as disclosed in
Macronol ecul es 33, 9200-9204 (2000), . .

et hyl enebi s(4, 5, 6, 7-tetrahydro-1-indenyl) zirconium
conpl exes, racem c ethylene bis(indenyl)zirconium
conpl exes, and nmetal conplexes of the formula: RA RA
RPN nf~N', RP I1C 30 KC 47 where M is a netal of
Groups 4-13, preferably Groups 8-10, nobst preferably
Ni or Pd; RA, RB and Rc are univalent or neutra

S u bStAlkHﬁﬂNeE'; anWoFet])ré?szr %}@f% . h&?ﬂdhy&nergbetn g 1sdnduced ina

one or nore dlva

ﬁ ArseRrraLd ﬁhetPEFSH’éWHWC*%D"# Repobmarsdps thefuset df epexific adtalysts known to
resuhhi“&)am-\&ﬂaﬁg@ﬁrﬁthé ﬁﬁhltﬁ?g%mﬂn@xs PRfferteh @atgl{].’sccseag@t'h&g b%g& al the higher
%gqp use aslcata ysts (B) gre conpoun
trc or T &: ‘%’Z 8?’?1"&"?5 esperially giclssh pog pafigslivm dimipes~ ~CH ( H3C) 2HC
- CHIXCH@ e b dHBE) @iz 1f1vent\mn8;hg'| %ae(?oﬁétgybrmchméké)n%cﬂﬁn%anchm
B
1§M ad%tx%{%(‘ h}p%jf(% rtgﬁ ﬁa%éhe 1@\198@}%51 la_q()@.rlgsi to only the

blocler S¢aBeits resiltin@Ho@HBYaLy oRkadiyst I NeddrdiagBy inBhe embodlment of the

1%%?3%%1—&@@% %ﬁ' %b&c% r ?%zng% @Fp[eﬁ@ce of such

brraehire ip SPFphiRasion withythes segmemy Ordxmks(ﬂbst@aillsﬂackmg such branching
(d:sBéc%ﬂlS; Rana&s®) of hfgﬁlfy%ff;ygtrglgnnét Iﬁwl}tﬁﬁ; Blbdks e)a§an B hR Pro lfceg1 th a s1)ngle

be activated to € act cat

“}?8 & SPRtaiing the%ﬁﬁqtqﬁ%fhablﬁ Witheyt tly addition of a dehberately added

~ comonomer. Highly preferably, ina specxﬁc.embodlment of the invention, a multi-block copolymer

comprising alternating unbranched, ethylene homopolymer segments and branched polyethylene
segxnenté, especially ethylene/propylene copolymer segments, may be prepared from an initial
reaction mixture consisting essentially 6f ethylene as the addition polymerizable monomer. The
presence of such branching in the muiti-block copoiylﬁers of the invention can be detected by
certain physical properties of the resulting copolymers, such as reduced surface imperfections
during melt extrusion (reduced melt fracture), reduced melﬁng point, Tg, for the-amorphous
segments comparéd to a non-branched polymer segment, and/or the presence of 1,3-addition
sequences or hyper-branching as detected by NMR. techniques. The quantity of the foregoing types
of branching present in the polymers of the invention (as a portion of the blocks or segments
containing the same), is normally in the range from 0.01 to 10 branches per 1,000 carbons.

In addition to the previously identified metal complexes for use as catalyst (A), the

following metal compounds or inertly coordinated derivatives thereof are especially suited for use

as catalyst (B) racemic ethylene bisindenyl complexes of Group 4 metals, especially Zr, and inertly
substituted derivatives thereof, such as 1-, or 2- t-butyldimethylsiloxy- substituted ethylene
bis(indenyl) zirconium éomplexes, as disclosed in Macromolecules 33, 9200-9204 (2000),
ethylenebié(4,5,6,7—tetra1_1ydro-1-indeny1) zirconium- complexes, racemic ethylene

bis(indenyl)zirconium complexes, and metal complexes of the formula:

RA RA
. » {

RB/ N\ M'/ ~ RB

|
RS, .
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cocatal yst, preferably a cation form ng cocatal yst, a
strong Lewis acid, or a conbination thereof. In 15 a
preferred enbodi nent, the shuttling agent is enpl oyed
both for purposes of chain shuttling and as the :
cocat al yst conponent of the catal yst conposition. The
~metal conplexes desirably are rendered catal ytically

active by combination with a cation forn1ng

cocat al yst, such as those preV|oust known in the art

for ymerization -
Compfiagutlsadl® St 45 ool P B R oSN gt
her BY.R® R Lmj@unm@imr@ heu@@l shiesti@ntg Gihith alss ah bawin€d to@diher to
forRHE BGREPSHASLd of O ouP 13 compounds, espect ally
tri(hydrocarb um’num or tri (hydrocarbyl)boron
: conﬁtﬁ@ﬁé@be&l“’kfs??ép bjuaathe ehafgeof the dietabrompBx:
5 per ﬁ@feﬂ&ﬁ&ﬂ[ﬁﬁ@g of %rfbﬂ!@gﬂg\ﬁﬁisal t:cl?xﬁﬁ&gsf fﬁ ‘F&Oy’é &gal)rs%%?a;‘e to

10 carbons in each hydrocarbyl or enat

COnROBNYS CHFasRARdigs t9ike ordee especi al |y perfl uori nat ed
tri(aryl) baoron. cenpounds, and nost especially
tris(pent a @ bnyl ) bor ane: nonpol ymeric,
conpati bl e \Sregn'cgordi nating, ion formng conpounds
(including t @ of such con‘pound§HunderCH§xi di zi ng

condigdBas) , dspgci al lyacthe ugeref 5 aymmAi um CrCT>,
/0X0 i um

techni ques. The foregoing activati ng cocat al yst s and
activati ng b s have been previously taught with
Nt nmetal conpl exes for olefin

pol yneri za he foll ow ng ref(%[ en(:eiH
EP- A- 277 003, US- A-5, 153, 157, US- 064,802,
US- A : CHOBY, 185045 A- 5 , 723,CH(CHz ),

US- A- 5, 425, 8 - A- b, 625, 087 3’ 204,
Us- A- , 83,512 F3p532
‘WD99/ 4} § of ne Iegwi S%I?C'
especi 2 t he co at1on of a

corrpoun%l‘3 |ng fr%hto 4ocar béﬁa@z}llcn eachCH{CkI;)i .
grou gﬁw JQ enat ed tri (hydrocarbyl)boron 15 ’
conpouny h& rom | to 20 carbons in each
10 hydr ocar byl gr oup, especially '
codakah %{Spent af | uor ophenyl ) borane, further conbi nations of

sSu neutral Lewis acid mxtures with a polyneric.or

ol i Bashef themethl pomplanentalai dA o i )(alsa ineechafgesblysifegidio herein as

I

P e oS shen P PP RV Eltoler somegpiton oy cambigacigy with
cocgiplygiotfefpirkly aFaiion kamiss aeptalye, asions Iafevla@td Ut Goppggination thereof. In

15  apfefRedd ehBbdinnt, A6 @Ifu@cﬁﬁgeaded’?ﬁleﬁ‘ﬁ;lo?@tﬂoﬁlsfoﬂ;ur;{@és%k chain shutt1i d as
x: tris(pentaf| uorophen bor ane: al umoxane are 2o

ﬂ‘ef’?cgﬁ!yi - cpmponeRy °ith5°§ﬁy5t?ﬁ5‘ﬂ’§5‘%‘?“ef erably from1:1:1.5 to

1 5Tﬂe(3netﬁu¢xﬁ;ﬂ$jde§dds@dblyf a8 18Ad8&d Gﬁﬂp&ﬂﬂbdﬁctl\'@l@f dénb@stion <with a
StS n _one resent

o« R TR S EunipPLE ORI SRDUAeHnAE B syt rone frgneta
olefimpAhegizaion domgtxen GSuitabpr @tianforndingkocaly L@t hditif include neutral

0 [ here the
20 Lmﬁg%%%o%§%¥§%°&%m%&mj %%égﬁégﬁPun ‘mmpgﬁgﬁfﬁﬁ%@’mhlch
m(’@fdtq?@byllﬁb@@%pf eifduraniat)eorbwednipeur@s andhalbgenated (including
contai ni ng precursor conplex 25 and the catalytic
derivative derived there fgom or which:is onIy weakl y
coor di nat ed to such
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 chdMtalpdts; Preﬁfl@d’ ﬁblﬂr rathds of rietd] 9&9[51@91‘1‘ d@

- conpl exes thereby remaining sufficiently labile to be

di spl aced by a neutral Lewis base. A noncoordinating
anion specifically refers to an ani on whi ch when
functioning as a charge balancing anion in a cationic
nmet al conpl ex does not transfer an anionic substituent
or fragnent thereof to said cation thereby form ng
neutral conpl exes. "Conpati bl e ani ons" are anions

whi ch are not 30 degraded to neutrallty when the

ﬁematogalaieao deV 054 tlﬁ%p h% %51 Q% %arbons n eaclﬁ&yrfg?ﬁrbzé? 5 on

noni nterferi ng W th esire SUbsequen
Blosenetsd hydiecadyigroupaore, epngsially perfineringted eifarglitiomn sompoends, and most

dspeoRaRy ﬁ@@Erﬁéﬂhb%h&yﬁbJﬂﬂJeenoﬁMﬁér@ %ln?ﬂxbfeo I:o%%(d Onatngﬁ, ion forming

char ge- beari ng
C\Xﬂ%‘ﬁ‘ g’ﬂ‘"‘ﬁ §Jeé‘ée¢%§ Bk C‘EWPOB%HS a‘n‘tqr pyjdizingcantitiongk especidllyahe use of
aaionine- pabsphoniiim-, EPRGH-S&rHoh 8- RBY1Rn- &%lf&% \Qégis Gh oﬂ%)(uble

when the two ¢ onents are conb
ggcogxgimmfemdgnaingﬁs gh ﬁ?cam% g%? o1 %‘V@hgfiwf p%aplée,p@ncggdmahng
agiosy hecb@ehbinyticnk effthe ﬁ)x;egdimgliaﬁfri fﬂhﬁng’lcfbdatﬂ?s@sta&ih RBHnfRbs! Yhe
40 neutral Lewi s bases
SR SAUBOMID o L AU Sl SLSPEE i e
oy differgptametad pornplesies fovjolefin poh'blgmanumm the Fudloaing rqﬁdrﬁ:bd:sﬂm 277,003,

LSJAISQQB @57”@%@1 5 964‘%%2 " .‘liifl 10%%%?59721 qgg Ulg c‘fg% gﬁﬂzﬁ{

lg% hor us, éon oun
s Ac%ﬁ%r‘%SééJSsAé,%% %ﬂ4nﬁ$%tﬁ?91@;9&?pll§)@65,783 512,

Woap/asnu,r@dw@ggmgh@ nmetal .or netalloid atomare, of
cour many, particularly such

conpol H‘B%la@&ﬁ?fl;ne?ﬁahgﬂ%\s acjds,sFRecY i combingtionpf frialiethilominum
cpropdundhgvirgfiem walcmcb.ls & REIBRA gb@é z%n)hi a h]§16 2LARY S8R boron
r ese e foll ow ng
cgrgﬁo%kélll%?ng%’opx?lytog T‘W §g|pgé1x§iecaitgl pAvaz e %ﬁp?f:-lallz* is a
trppégypﬁaﬁporgénmy@b@a@efurﬂédg tonifinatiors ofisueh Adutrglclle®isBEiO hRlnges with a
idddr o om alumgXal a bl
pBIinekiOs bigomefiS al }n?x fe, E}%%xg%g 1 &1 sgmlglre{tngtg}éfl{e%wsoa%diegl{’%lally

havi n
“§(Pei@g%?@e’ﬁ’ll)g?r @ream%y ppls'merccmr pb&qmndslumwcan&mﬂbe st la@activating

enribo e: Tum
£ t t At Fﬁ} raﬁa oxane are
S b S e b Ly et

hal i d@ltablehc)tdb@ﬁﬁ?g ddsrbounBEERICA b4l B¥ $one embo glment of the present
osubsti t ut hal osubstitute

lIE’gl 11101 COMPpris gﬁgh %r bél
JPBEAPIBIT 3 13‘0" 15 3 Grqnstpdacidssapably of densting a proton, and a
cgnpayblh y‘@ﬂ@@dmaylllg an@d IACﬁJASusédl H&élﬂdh&@ﬂ?f)ﬁb@&r@lgﬁg@t B6hns an anion
r - .an
°{%9%81‘5€8§%%%‘e Stk y°|9% Pkl E\/ AR & | gpaindng pepoggsor complex
affhe entplyils derdvatice (baveb thes: it br whidteis pﬂjawe&g/ dobratnatbdto R&dh

coiIked {E@l@b}olgﬁ aiffng H&‘ﬁc%ﬁﬁ? l&fn?e égb LPlasn::gda ?yea xgmgaé ﬁ%vgé%as? o

Sui tabI e ydr ocar byl oxi
NRHEOIC lgatglggnlalg?emfﬁllaremte arpmrwln@d«visnﬁmdmcm. s a dhargs balancing

afiiin atchtinic netal E&MEHIGAIE RS trah G AABTiofic SbASLS &?&%enyglereof to

said cation thereby forming neutral complexes. “Compatible anions” are anions which are not
degraded to neutrality when the initially formed complex decomposes and are noninterfering with
desired §qbsequent polymerization or other uses of the complex.

Preferred anions are those containing a sirig]é coofdination complex comprising a charge-
bearing metal or metalloid core which anion is capable of balancing the charge of the active catalyst

species (the metal cation) which may be formed when the two components are combined. Also,
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25 charge and is X. Activating cocatal ysts conpri sing
boron which are particularly useful in the

preparation of catalysts of this.invention may be
represented by the follow ng general fornula:

(L*-H) +(BQ4) wherein: L* is as previously defined; 30
Bis boron in a fornmal oxidation state of 3; and Qis
a hydrocarbyl -, hydrocarbyl oxy-, fluorinated _

hydr ocar byl -, fluorinated - hydrocarbyloxy- or -

se{}]% ﬁ{?{/ﬂds?ggg ﬁe Sz‘itk‘fl(i)c}r{‘régw 1\%'51&(1‘59 b ciﬂplacgc{ ud?eﬁ?l{ch é@ef{mc %8€ce%?nécally

URSAFted FempRUSGIT 9Fher ngut@l hSVd$ tﬁsadggh as e5&s Prmitfites.r Sudtable vieals
ildRAE bﬁtadré ot BBe A0 RAIE, E(ﬁ!i Lt ARG, 8likhie [n@tgﬂl&{ds céudz but are

tr lJ alcll< mmonj um sal ts _contai'ni ng one or
nof gyt é)r TS PhasRors g filisos Compaynfiscontaiping emqa r“rlmh@emwse
cdordination adnBdexas yohntaing @ didgle BSRACSH rddtd]Mid afdm are, of co%lrse well known and

mﬁgntalcuarf S%ﬁﬁ?ﬂ g%f % Illustrative, buf no
of B 6‘P'Bﬁaélaﬁlﬁé‘afﬂfa§°w the-Anjpg\pofsien, are

augddeamnmmalli activating cocatalyst in the preparation
?I‘I tPr% engtgﬁ{ sg 1 cgcﬁaqts?s n}aa g regllfetset Deg?% Hle gcgl?)%vm(g) Qen%rra formula:
tri rret hyl anmoni um t et r aki&f-#B4A(4&¥F1 uor ophenyl ) bor at e,
Whérglgt hyl ammoni um t et r aki s( pent af | uor ophenyl ) bor at e,
tripr opyI amoni um t et r aki s( pent af | uor ophenyl ) borate,

10 tF7 Erosua) Lyvanbsmi um t et r aki s( pent af -.uor opheny! )
-bora &, pry* m .

tetr s(tﬁscreénéc’%l aﬁ%?%}{tgdan?o? gr ate,

N, N- 4f Fﬁétﬂw*roarﬂlﬂatmg, mm@tler @kqnsh(apem ahiguof phény| )

bor af &.an ifthebk AlaBLAY! @ni i ni um

n-butyl tri s(pent arl.uor ophenyl ) borate,

N, I\I-M%Fﬁé’t"ffw%{hr“f F?Treéﬁ?ﬂﬁféﬁﬂ‘ylfwml@(@@@ﬂafl uor ophenyl)
whesiat e, 15 N, N-di net hyl anl i ni um

tetr tbutldlms IsI yl)-2, 3, b5,
6- te@‘ﬁ?’&%g’bﬂﬁ%‘ﬂ it ré‘al O’NHI‘H} %A ani i ni um
t et r QHidspehddntly eich opungtt Bisd1ydtdd-fom Kdride, dialkylamido, halide,

I
L PEASSATIETY L BB R B s, o
h?ﬂ\P Nﬂl@ilmteldyilﬂhudqucmbyl madicels (iadlididgertiabdndad byahray)l) perhalogenated
h}m&ﬁltb boxy-un Erméh F]lé"l F%c%yle%dpglls)ggld (l\) Qavmg up to 20 carbons with

tetrals pen a orop
the preish {iabia oaideess thamens ﬁmuchetSr(hkahQ( Jemnpiéd aisvisplkeny| )
hydedca Lomdaétgmﬁ Qm@&%c@dé@o%{ 'U%lll(@ Db4IABS,

tetr ent af | ugr gphen borate, dial kyl anmoni um

sal t agg&gﬁ prg rreclﬁmbeihmﬁx?t pl}eaphq@mﬂmppunter ion has a single negative
chagderandis (. p&&tvatﬁdgld:ﬂd'a&@@lﬁ Bdﬁllﬁ'lsiﬁg B@%@whlch are particularly useful inthe

ecyl.amoni um t e aki s(pent af [ Uor ophe
prﬁ%arag%én o? ca q stsy 1s mvention may e represen ed by the followmg general zormula
L*-H)'(BQW;

wherein:
L* is as previously defined;
B is boron in a formal oxidation state of 3; and

Q is a hydrocarbyl-, hydrocarbylony fluorinated hydrocarbyl-, fluorinated

hydrocarbyloxy-, or fluorinated sitylhydrocarbyl- group of up to 20 nonhydrogen atoms, with the -

proviso that in not more than one occasion is Q hydrocarbyl.
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25 nmet hyl oct adodecyl anmoni um

tetraki s(pent af | uorophenyl ) borate, and

di oct adecyl anmoni um t et r aki s( pent af | uor ophenyl )
borate; tri-substituted phosphonium salts such as:

tri phenyl phosphoni um t etraki s(pent af | uor ophenyl)
borate, inethyldioctadecyl phosphoni um

t et raki s( pent afl uorophenyl) borate, and 30 _
tri(2,6-di nmethyl phenyl)phosphoni um tetraki s(pentafl uor
op hempardd s Base sﬁt‘s are %?h%hl‘nk‘{tsﬁg rg(%(r%) nr%fépéblﬁgr:j]{}l?)’a%olgium salts

as:. di phenyl oxoni um tetraki s(pent orop

BYprLmg one Qfimoge Giofo 91!(;1@;@;% U¥kest preferably, Q is each occurrence a fluorinated aryl

graipl @lsdcn{ipakaifuiRprpiehy,) borate, and |
di (o.rlgage%\él]b? oxoni urn tetraki s(pentafl uorophenyl)

bor at 6 UEYS it nof uiing. srazeples of bosmi compeyads whichredy bagsed as an
adfiivating @loytlyss l theybpartibred iiakins o RRARLALIUFHRPREDYb are
tlk?—gﬁlg{iﬁlted nd0 hrlTetatf Iuc t adecyl sul f oni um

tetraki s(pentar ool opA¥nyl) borate. Preferred (L*-H)+
cat i drimetiyianmmaiumytbchikiseaafeoypRap Birkte) cat i ons, 5
' q AN ym cat i ons, and anmoni um

u‘gégﬁi %%An@@%%%{dﬁ omoﬁ?pgfnal;g%rat& trialkyl anines
RS PRYAAGIGI T pfeakistpemtafibropi@yRA bdeyte, gr oups. Anot her
St BDhEmbiRiin fe@!ll{ﬂ(&gtaﬂé&%dh&ﬁﬁ ijag..cocatal yst conprises -
a salt of a cationic oxi |Z|r?g agent and a -
“%W%@?W&?‘F’ﬁ&?“‘ﬁﬁ?ﬁ?&ﬂpw@emb@nter epresented by the
N, KHdirbdtigylan( ko) teHaRB(pkiafluodPhegb&il): Ox"+ is a cationic
N%-iddi éi T%.a ent hellv,i g a charge of h+; h is an

e ey g Hmn-husylsispeymiuogpheayiporriar e as previ ousl y
Nhetfdirmegtig/lan i He Ay 1t peaakliRépheny®bbieZi Ny agent s

j - ferraceni hydr ocar byl - substituted 15
NI oo LGRS SRR 237 ShetreiorrshtraD spris

NaNgimetodsilianimgrekisietiopspysiyt] 16 b6-wirihoropRaME drats,0
NNQinRR M iR fmAeht L 3L RAE i vating cocatal ysts,
especi al |y ?@?r_a L{E’gﬁpeﬁt ar lfgt%%uﬁﬁoé’nﬁlnlyg%r?tgt e. Anot her
Uidietylaailinigm t‘f‘@klﬁ@ﬁm ugroplhieyl) homge, cocat al yst conpri ses
Nm-@m@um,d,GMﬂh&ﬁS’ldnﬁinﬂmﬁt_@Mlds&Ientafﬂxo&?ﬁéﬁ?lzBé{.ﬂ%’l on and a
gaencoor gl nati ng, conpati bl e anion represent’ed by the
FSHRRCRecplgmmeniym fetrakig(peoalperophpigfbotaty, a C1_20
ey lifuetadety la@ihioni @ Ebrbkis(pehtAudtPHERYREaRAL | ng, conpatibl e
dlaaﬁ(lyppmnrl}%\{ulmngltsasughhg[ge of" -1. A preferred carbeniumion
di-(i-propyl)ammonium tetrakis(pentafluorophenyl) borate,
methyloctadecylammonium tetrakis(pentafluorophenyl) borate,
methyloctadodecylammonium tetrakis(pentafluorophenyl) borate, and
dioctadecylammonium tetrakis(pentafluorophenyl) borate;
tri-substituted phosphonium salts such as:
triphenylphosphonium tetrakis(pentafluorophenyl) borate,

mefthyldioctadecylphosphonium tetrakis(pentafluorophenyl) borate, and

| tri(2,6-dimethylphenyl)phosphonium.tetrakis(pentaﬂuorophenyl) borate;

di-substituted oxonium salts such as:

diphenyloxonium tetrakis(pentafluorophenyl) borate,
di(o-tolyl)oxonium tetrakis(pentafluorophenyl) borate, and
di(octadecyl)oxonium tetrakis(pentafluorophenyl) borate;
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is the trityl cation, that is triphenylnethylium 25 A
further suitable ion form ng, activating cocatal yst
conprises a conpound which is a salt of a silylium
ion and a noncoordi nating, conpatible anion
represented by the fornula: (QL3Si)+A wherein: QL is
Cl-1 o0 hydrocarbyl, and A- is as previously defined. 30
Preferred silyliumsalt activating cocatalysts are
trimethylsilylium tetrakispentafl uorophenyl borate,
$Mxmmwdsﬂ%thuﬂmkammakispentafluorophenylborate and
thereof. Silyliumsalts

et her §Olllt1 tll t ut ed g’é %5
have ¢ g?&ﬂ‘"&?? isrepiatiyozopbenyD gpigte) €ed in J. Chem - - -
ns@mco@h@msulﬁmm tetrakB@8ntatBBRopBEYl) basteWel | as Lanbert,

. B. orret ||JCS 994, 13, 52
2430 Peffled ?llThIéD l%g’ T IR ‘3‘88%%?‘1“9?‘1‘%"%‘3?% s as
dipethlestadenylapowainal ogtins, afidamrashilint éationspiediyeiBoinZakt@fof trialkyl
aﬁﬂie@‘céﬁ%‘ixﬁnéo%e@@éug%ﬁ&;%@ US-A-5, 625, 087. Certain
conpl exes of alco Pcaptans silanol s, and
OXi né@o%rtshltab%erxprs(og@ng aftiveineoplatiypt C)oblpl‘lﬁmeyﬂtroea adtisic oxidizing
agdnt &ftta négcosRtibiyS to I
according to 5gtS gq%{rﬂgés%%?l r%ﬁesgﬁ%@ﬂl%"&h
cocatal ysts are discl osed (@R N85 )A 5,296,433. Suitable
wheteinvat i ng cocatal ysts for use herein al so include

pol ypgki.c or. ol ner al_ unoxanes espeC|aIIy

met hytal UhEyaHe °’%‘%ﬁ@agm{tlh? AR offrtm num modi f i ed
met hyilisdnuintegeafrem 1(td3;whddO) , or | sobutyl al unbxane; Lew s
aci depgi fi.e n especi al | y perhal ogenat ed

tri (hydr o%ar g@ﬁ%‘?\{mﬁﬁnﬁ“ﬁ? or perhal ogenat ed

tri ( Fyamrirsaif papioyip oxidiningregdith inehidea Ifdmaenam:e 5ydrdmaf«bm:@bsl&ted

fdrfoRéhivn, W™ PP ArMGDS s
hal o %e Rated thQd rﬂggga}? by Bbg‘?{g‘%‘tmg‘ %Fe%m% s 15 @E5Vighhy defined with

ﬁléerﬁra‘fsltel%‘F‘S SPREHTNG asBYatingcaseelvats, e@emlbrrm xanes.
teBukib(pematmb@phealisoordtec previ ously disclosed in US

Pat e s 6,214 760, 6,160, 146, 6, 140,521, and

6, 696 %9 SURPle A RrHfe, pialing Py lysicampiseEs engpound which is a salt of
a nahexmmomd b RoRgpoatiating c@RRRSIE &bl ¥preRhted 15 e foRnds

expanded ani ons, further disgclosed in US ent

6, 395, 671, may be sui tabl'y oyed to actlvate 15 the

i#l conpl exes of the pr esent invention for olefin

pol yre@r iszad, i, Q:Qrbe B Ly, these cocatal ysts

(|IIustrate ose’ havi ng im dazolide, substituted

im déz'é?P%oorﬂmmz@mpﬁib&@mos bdvirtgiatchidreelof -1. A preferred carbenium ion
isi the 15 Gdtiof 1 tkHR is iRy IR GlARAl | de, or substituted

ben2| rg‘%‘%zol [ de ani ons) %/ be depicted as follows: @

L sysipble jopferpingagiiyating qqeatdysneompfriges 2 bompa@hd @ ich is a salt

oflMllyElhrﬂl ion2fd AnoncodidifatiG@ cofatible Eﬂﬁpﬂe@lege){te@bgﬁﬁlg FPula:

containing cation, and preferably is a tri ydrocar byl
anmoni um cati on cont ai ni nd%¥8 %r two Clo4o al kyl
whereiops, especially a net hyl di

Q' is Cy.10 hydrocarbyl, and A is as previously defined.
Preferred silylium salt activating cocatalysts are trimethylsilylium
tetrakispentafluorophenylborate, triethylsilylium tetraklspentaﬂuorophenylborate and ether

substituted adducts thereof Sllyhum salts have been previously generically disclosed in J. Chem

Soc Chem Comm. 1993 383-384, as well as Lambert, I. B., et al. Organometa]hcs, 1994, 13,
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(C14- 20 al kyl ) ammoni um cation, 3, independently each
occurrence, i s hydrogen or a hal o, hydrocarbyl,

hal ocar byl , hal ohydrocarbyl, silyll-ydrocarbyl, or
silyl, (including nono-, di- and

tri (hydrocarbyl)silyl) group of 25 up to 30 atonms not
counting hydrogen, preferably Cl1-20 alkyl, and @ is
tris(pentafl uorophenyl)borane or
tris(pentafluorophenyl)al umane). Exanples of these

243@112@113’ Sthe@d of\fl?eta@&% sllﬂﬁlhl gl%. a% é:fliré%l %E/al%gé ?O'PJPJ‘ tnon polymerlzatlon |

sal ts, especl X Yy
caéaé{ysltssls @Fclossgl_)’m US 5,625,087.

b| S ( Crtas( mteaéslomw@ne[m Qgg AR Thagaald vfl
S & s&g afluoro hen borane) - 2- undecyl | mi dazol i d
trlé pentatlnorophenyl)borane are also ef] ctwe catalyst activators and may be used according to

thb m@m Insérpient Such uaaapheny bikfiokane)s-2-smephadecyl i m dazo
b| s(?‘l‘la?,‘(" BEFne COBTOR AR FS tsrimtes ingluds PRmerisypn eligppprisy

algmeabesgespectally methylalumoxane (MAO) triisobutyl aluminum modified methylalumoxane

(I\Mg)t) rclr ?S.()Qlﬁplglﬁinl)‘&gg %@Q/les yld l'nb 81%1 aﬁ)xmoia.nes belspse 121%P pe%glleo%erlaZed

t"@?@(qcl“ bsllqhmm-l on perhyideermyEd by drp@)tiyhbdazoddifivd dmmoxanes havmg
fr@rhfi td 10 &l%ﬁ%%&éh%ﬁ:@@ﬁ%ﬁ‘éﬁ] hlal%ﬁér@léﬁ Lycgocmgleﬁ ulp,I a.rond rqlgszt especnally

‘Iﬁipg'(t?ﬁ“1°§ftpb@ér%)a<frm9cs¢oéf§ﬁé Alynyisaesa ﬁer)hc@cwésptsae@mﬁoum discddored in

' UbiPBlefies 21477@(6 [dosep Ukl IUad8RYS. ) bor ane) -
- 5- b|$&F (g % é%lﬁlda20|lnlde
bi s(PrIXSY PEAPEOEE SPBHBHEA P tornTEYS apiags grmericalbyrefamediplay

enpmdédlzmbnsnfudhhr disclosed in US Patent 6,395,671, may be suitably employed to activate
%& ri-sy en%%gluorogl 0{?neg -di meth l benzi m

th m co(r]né) xes of the present invention for olefin p lymerlzatlon Generally, these cocatalysts

(%isg@txt bxsthpre el inddeapide myﬂspltluttd axnid)zoBdeBintidasdlinlie,SahstJulan

mﬁllﬁl)l@lﬂ@eol)éngﬁudazohde or syt bst1tutF<; einzlmldaz lide araons) rPayc?g depicted as follows:

bi s(tri s(pentafl uor opheny unane azo
bls(trls(pqgiafluorophenyl)@Bunane) 2- undecyl|ntpazol

2:/}\83 &s‘\P,eJmﬁféjor oQ[eznyl)/LLﬁngg ) - 2- hapl Qazdeﬁyzlj\km dail

bi s(tris( af | yor ophenyl unmang) oé, 5-bis(u ‘h-s|)l
i dazol i 3
bls(trls(pentgfluorophé%il)ald%ﬁne) 4, 5- bi s(h&
)i m dazol i de,
bls(trls(pentafluorophenyl)alunane)ln1dazo|ﬂh|de Q’
wﬁ&ggtrls(pentafluorophenyl)alunane) 2-undecyl i m dazol

ni de

bi s(l\r |1%9(<;§ém, aipmdly@phéwxwoyﬂainmm)x dd b&ma@eeytlnhyﬂrﬁbaﬂ:yl
Qﬂ%ﬁF¥P§Pﬂéﬁﬁﬁ?Wwbrophenyl)aIunane) 4, 5- bls(heptadecy
)im Qaﬁﬂe;beﬁﬂ&lﬁ each occurrence 15 hydrogen or a halo, hy?jrocarbyl h?l carbyl,

? tris penta | uor op y ) al umane) - 5, 6- I’m
hq % r8f:a[rﬂy sxl&lmsdrocarbyl or sxly (including mono-, di- and trl(hydrocarbyl)sxlyl) group of

e e 5
nzi azolid iV u
desc é& ﬂﬁggFobﬁw FPPaensDdyRate)as tris

(2, E@mpleﬁl of thesa a:ﬁthluso poyivatil @ryudy frihydro@edylafindmitg- salts, especially,
mQQﬁPR@&%%&QﬁmﬁﬁmﬂﬁlEMQ%QrS are al so contenpl ated by
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the invention, for exanple, alunobxanes and ionizing
activators in conbinations, see for exanple, EP-A-0
573120, PCT publications WO 94/07928 and WO 95/ 14044
and US Patents 5,153,157 and 5, 453,410. WO 98/ 09996
describes activating catal yst conpounds with '
perchl orates, periodates 30 and iodates, includi ng
their hydrates. WD 99/18135 descri bes the use of

or ganobor oal um num activators. WO 03/10171 di scl oses
cata ar ducts of Bronsted acids
\ LM@ \f\ﬁ% gﬁgl\éo% %eny& ?{a"e)lm"falz@gf ’ors or nethods for
bﬁ@vﬂ(mtaiﬂn‘g‘oﬁle@élbmas@-@-uodnmm&ome described in for
b . 9, 653, 5,869, 723,
EP- éi%ﬂ"g&fgﬁﬁ%%ﬁ hg%?ueggg?"%a%“ 98/32775. Al of
bFﬁ%“P“é‘PQ@‘HPWg‘“EE?@P%ﬁ -bisgundeeydisridazelidleme| | as any ot her

bié@%e’ﬂfhﬂh&@élﬁﬁyl)‘b@{ane)ﬂ% -HidRpaldySmidRhial, compl ex

RGP B i BSbR idhvent | on. hovever  f or best

brsesmtm&ﬂa&rummm&aﬁd}atlﬁﬂa&ylnﬂldsﬁﬁxa&ea| ysts are avoi ded.
taI %t /ICQ at al st enpl oyed
BIBEG2e%00: 1, nore
bigﬁ!ea‘(mnalﬁhgroxﬁhexmmbdm&o@ﬁ-waﬁunﬂecyl)ummatmqa,r eferably from
by itself as an
b[l(n:}sqg Qlta&lgoraphjeréyl}t%gxidgg )&%rﬁs‘é’he\égg?cgb‘ andalzorllmlld

activatin &rge quantity,
bg@ﬁhfépﬂaraﬂyoramhemébgnanem& chmmbetnhendqmm,u ty of metal

bﬁ@ﬂm})e%ﬂﬁ& bBfane) 3Tl bis(und
Tri sgpent a? Sg@opr%ézy S(g?naﬁgl)b%lmldazodlg%d as an

act | ﬁ@‘%@“@ﬂ%?@FV@PI“F@GWW’éﬂ inamlar ratio to

bis{'thes(@Eaﬂhorﬁmlﬁl’ﬁnﬁﬁe)-fzruQH@cg)luﬁiszoﬁ& 10:1, nore
gefera nost preferablyfroml lto

| .
(peT‘f? rgfﬂﬁ?’}r ﬁ‘ﬁ‘a%éizll\?%ffdreﬁ@“%‘@é%hdél ysts are :
bigenmpeataﬂyoremwhﬁ)ﬁmdaand}4aptm(mwy@mﬂdiayo1&1@,u| nmol ar quantity
b%tltiég%e%ﬂ%u }Sh%‘xyl{?/if%mgne at 2 |sghelpg§?cglél de S?gOf the

lon e ® B, one or
bt sépentsdlneraphgstl Blumampiimidagdimide, shutt1ing agent C may be

b{S St(&%{aﬂ%rgﬁ% &Sst a apeé-é-ugge% 1R fm(fdeFl gure 1, where

ere are act vat catalyst site A 10,
\ﬁﬁ‘%PPnE?ﬂH@PP}}S@YWhﬂm&Wﬁthemﬂeeﬂwd@atzqﬂmnis, forms a pol yner

bfénﬁd( ntaﬁaeroﬁ{eﬁﬁﬁﬂﬁﬁné)ﬂ Stmutﬁ%y'l)}ﬁﬁdagaﬁﬁie,y st site, 12.

active catagyst site 20, YOdUCGS a

;
b{i{"?ﬁ‘%ﬁn&#?fa?‘@aﬂw% cm%lileﬁtad%zl)lmsﬁaw&eﬁ@d to the
ba(hhs(pdﬁtmaﬁraﬂal;éﬁ)tl)aﬁlhfaﬁt)-S%lméﬂlﬂﬁ@klﬁldﬁi%ﬂag hidng agent CI,

15 .attached to roduced by active
blé’g?sg MRS u‘gc’p}ffﬂyl)alé’%@ﬂ%g&e@s%‘f’% E hemgimidezolidesi n, 23, for

t he pPdieymtrated aichde th&p deetcnmrmeﬁct fubliatial W98ﬂi7$f§ sfich as tris (2,
Z'Agdﬁcf)tnhﬁ)lﬁ%blp%grés)ﬁucg? {urin: té'l r‘t(:.jo(:“rrq a? on¥ n{" C*IV c1rs ?(also contemplated by

con tions | on O
thedpightjamefor exk@plegalymxhmed anddomiging axsevanm ialcytsiinagiohsse for example,
Eﬁlp{lb kay1by ’Pc%'lﬁblﬂaécﬂy éi %47&799&9518%&35/1 1 %%*ifsdpatceﬁts% 153157 and

r _chain pr oduce active cataly

Séi%x% g¥e 9?‘/9%996 gesprRer aciieing catglgst cqrpoundhy withpérgisierptes, periodates
aﬁh@ﬂ:ﬁes ﬁaludlﬂé hae iib%@ltés O WeRHoR] 8154 deSdribs Y us€ O AHELE k- ARMinum

meri zati on conditions causes

R AT R ST L TR -
Lawis IaM&s a@hélaytbatossiol RetBods For@cGVa0id d’t@tal}bt'cbxhpctﬁh@&’é descrlbed in for

<SR Vg o SO PR AT

'vghasfmm gAHgEthe fo2going sandlyst mgivators howeliak arrotlef kibwalctivakor for

or segnent of differing properties whenever exchange
to the opposite active catagyst site occurs. The
grow ng pol ymer chains may be recovered while attached
25 to a chain shuttling agent and functionalized if
desired. Alternatively, the resulting polynmer nmay be
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recovered by scission fromthe active catalyst site or
the shuttling agent, through use of a proton source
or other killing agent. It is believed (w thout

wi shing to be bound by such belief), that the
conposition of the respective segnents or bl ocks, and
especially of the end segnents of the pol yner chains,
may be 30 influenced through selection of process
condi ti ons or other process variables. In the polyners

trambitibh ﬂletambﬂﬁ}telx @ﬂalyitbﬁaﬁﬁieﬂfpﬁ;y&f alérd@r RREMBEHITE Qéc%rdin% to the
det er m ned %@X?’?ﬁ el ative rates of chain transfer “or

PSP ATHRE P RO o FeY elumpreng senfinjeg oadlysiers avaidedyy
t he Thd Iactlantﬁlorﬁbﬁslyﬂfco@bx@lsﬂ’bnﬁiwﬁd prefodbly Pﬁg&l&hﬁl 109008 kdM100:1,

: m&rg E;P%fg&%]l A0 og‘éﬁ&g 19 hg?sit Brﬁhl:ra?’@ %ﬂ%’ g)&g r%]:l.}glp%pg hen used

bmt;q](f e an acfiBtingedeytalyst] is minplageddmnlarga qtihnﬁﬂjrageﬁerﬁlfyé'ﬂﬂ &h® 100 tBnes the

o quﬁ(tQ:'_’yQ)g ﬁl@tapcro gfeb Gl a &Ig%h Qasés}l“nﬁ nlaﬁfallcgri)p% 1|1 rgrg Q%Pesfg Sst;d gssan

an or ganOSI | onall z
ac’ﬂ‘f’é’é’lg(f’rp‘ﬁ’ﬁ‘ﬂﬁt is girlpyed in ¢ placretic @ titernadt4l gqup}éx oflfi@mrd.5:1 to 10:1, more
pr§fQMBU frcﬂrgl @gﬁ‘ﬁf mbst pi‘é?&goly 48 Il| I’p@d 9 ' r%auﬁg %H?artm%?ocatnlysts are

ends w | enerated |nt yneri za rea
gepsraldn @mra?yefi H’eaPP‘ES’?‘@ﬁ’& RglutEmolar ﬁuqneWMIqhahq mtal petiemi s s

and Theﬂﬁode@o@ﬂie\i@veﬁtﬁin%&lpﬁgmg Badiht hedaMy3@, 1080 e cocatalysts, and
c deternine the predom nant

B HR P e g o S TR

luhmmdgacmlaad taslye site A Al0ewiith waad ;ialyhﬁﬁﬁh&a&oh&ﬁodéﬂfdyrhs a polymer
ch?ign é;%g%j:hgdetl tela\c/t%;elcatgp gtes té: tl]? ! §1 rr@ﬁg'nacgg%? &ﬁyst site B, 510 produces a

n contrast,
dl@@rmfeamdr mtymnch@i'n, Thattshslhothe Iactn'g cag)gntite] 22. eqhbinRkling agent C1,

at&l&%d@h Bcgl&rhéf cﬁgm ptroﬁl?te@ 9}{ %%{ c:a.gak1 ly %4 Vgxcghlg.n s es l:tshpe tl)frngg%gal 23, for

upon exltl n% Z dn zone re a
S PoLYBiting 1, G MaGFRIST e e PG toRse in il mndehpsinerizaton

coﬁdiﬁ@hd QbseS RRdAtich Qf]§muft1hﬂ?ock ShRIYmME 18 l@&ﬁ:‘ﬁe@tt) a&n@ Eaﬁﬁys} Qlte A.

St[a S q‘ﬁéﬂ rrerlzatlon Catay
iy e gt 72 Hegrh g RohygRepfhainperdneed bx acttw gasalyst site A,
24pE){dlimigeh s tner Eﬁaﬁﬁ $3,tftv@hd pdB/idet Ehiin03, htbaBhed BPdathlyst site B,

| f t al f ast h
LTI R MR T MR e
cop@lynet, A@nattached tomptdeichtylysifsite hem%\ﬁn@ﬁldu-&&@mbl@mexwaﬂe
repegt dli])pécghaﬂ e‘a%&%gn pc¥1vg gﬁa? {: flﬁlc&{@we cAiall){ftrH tarl Tea{xsrﬁ? é]g.lttbqag agent C

concentratrons o
reﬂ*r@?am Sermatiantof o hlegk or-seg.raenf d@n@rmg mogrmqs sithenenar Rk chhnge o the

@stl?er 2V Adiybiige &Qﬁ!@t 'Tﬁey gr&fnll_lrégcﬁgéér Riding R%(Lé gg%&\}%ﬁ GKiile attached

f or egoi ng met hod expan
t°éﬁ%?‘§?§’i‘ 18§ ﬂ%wﬂami f"é‘P%‘Rh%S ifylerired; M&mahgelmeesvhampqlmr may be

rekdverdd bytscM@ﬁ‘)ﬁ fRmdhd Qiive st bNlle hﬂﬁllr@é@ém@gﬁo@hg%f a proton
% %ag?block sequences for these pol yners.
s°85?5%f)f’ IYSTERSY i xture of catalysts 1, 2, and 3 WI th
a chHhiisbetiévad twithogr veigiey to bé E’d’unﬁ\fﬂy §ibh Eeaaeﬂ) that a{eabxﬁﬁotsmby P8he

R R TR R R T - -
inflyeneed thfoyglt sh@ptmmr@ praicéss ténditiond drothef prodass vatiables| Innige golyinters of
thi &VE%\%EI ! ﬁgﬁg?g et?g]el{d%ggnefng &ega?rﬁmgch; Slr?ea IZBY)el rXteskoSf cham Ertﬁxsfer or
te%‘ilatt%é‘)fttmfé@e%l‘/e é?(taltYif-p@sNeWaF by thé Uldlmmakhe’ cbxinl shuttlmg Possible
i3t 48ehninABH mb AL iEm¥nbihad
c o OCkSm adi I{;[llcentl ne 31 ily%t%l%%ﬁgﬁl@ﬁ&(ﬁ&%?&O%& egmkx%?o%kﬁ hydrogen
traggfen ianenomey, P-mejliybelisnipities, and ghaingfahefondo hyvdsqgemonmitehddin-
exists for controlling the block Iength distribution
of the various 55
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25 bl ock types. For exanple, by selecting catalysts 1,

2, and 3 (wherein 2 and 3 produce substantially the

same polyner block type), and a chain shuttling agent,
and the shuttling rate follows the order 1 > 2 > 3,

the resulting polymer will have a binodal distribution

of block Iengths made fromthe 2 and 3 catalysts.

During the pol ynerization, the reaction mxture
conprising the nmonomer to be polynerized 30 is

contacted with the activated catalyst conposition -
erpingiing rRegeicuchay 28 prernepiiaae prohginfinrtenelizng agensnégcpidingly, when a

13 eorﬁéxﬁ@@&ﬁoflcﬁaucih@fﬂafgtagém Z@SedDiic HaRriBf of BHEUARE ends will be
, ed(r:‘a ref and gl{essur es. I;y rogen may be enployed
SERHn A o DAt TSR RY ORet ﬂ}f&?fém%ﬁ#awr@mtwe@ml}aevms and

ﬂ&&ehﬁﬂﬂ ritgs df@hddin thM‘anattoﬁ (E’chl’dhtﬁ{lyﬁfﬁA) dnd dBsil Q&erm‘hﬁ thd'br&foﬂlﬂfant chain
rabl e .t

i TR AL ?ﬂgﬁPagméﬁlbﬁ 8%5%{;' %éié’gg%“stﬁff*‘r“}aﬂ‘?“e‘?ﬁ‘ilwd““
relatipelypuore ¢ty11ntelna‘segmamtainymstﬁmhha¢polml on does not occur.

Any %Sco% e \/%fﬂel? afn &lﬂrgtu{n of cI&un s%a Igrgluernt 18 emaltoye% the majority of

such ol at 1 on a

: ﬂ&ﬁﬂm thaips "Wlmhhqreacén: endapos mtmgsthmolﬂmegkat@m rdne@re atachal or

bBLdTh AR chadh s}ﬁtt&%@%&ﬂ aﬁhd%pthgge réziagonfcgﬁcﬁ ncge x@fa{?\%‘?&% osf chain

be emp he skilled artisan appreci a

may
trtaﬂ%ffr of the PP‘é(P’FfézaB‘fn @bt 2adtbe telativpraisgé ﬁtamt shuttime oftbertwo catalysts

phiiaflyGiafemhiNs it iddheltydr ﬂﬁQﬁHﬁUﬁﬁﬁnz{tﬁg Eﬁﬁegp rlpcﬁﬁ%@t (Q hats B®aster chain

oY’ T bt g T e B (5 e £ eeeal i iy S ggments
vpﬂbp&btelp@&iucé&dppaalys(may be enpl oyed in. the present -

i nvent,i eC|a ase .

ool y %té intein tec? %tn gonc é’l% Iof 31% E%Ehfl% q% ?lﬁtgge ggtlb? eg?rementloned
fantqrs fre inlstrrahal b dghmemumé the ddeatity af therfita polgmerdésk. The foregoing

- n'f@to@!)lb@ ﬂi’a}pagegﬁa%dedQE th%ﬁ%ﬂfs%? mhﬁed’l&ﬁi)ol . ﬁ&v%%%{bgﬁetﬁﬁ’d o block

referred herein as an 1 norganic O
tyRse padder GOtltawlbng thy 3verage bl@ﬂkd«rﬁgrha andriﬁ@kemuwceq for tawp aolymers. For

ei!uﬁ;ﬂ@ Rbifg a RARSof @lalyB NOS hidd %ﬁ@oha&thgﬁeLg A 8Sh each

m xtures thereof. Suitable sSuppo

°ﬁ‘r“@¥té¥956‘ra§feﬁ?a‘{}%ﬂam B9F Pismsy biackagrodtset el RATk pypolymer with three
dmfdrmgleac 9PdsO BirtiRiniye, hf&hengnd srehdhitlihg rdt®lo rcf g&ﬂbﬁlﬁte for the

S from 100 t
TN Tt CF TR L -
follovpthe brdercioy 1, ndtierd will g 206 ipsmncesof Btypé Bbeks adjhcgnt1O3-tyPe blocks
f the invention the present
t&&q ‘P@s‘{‘&é‘g%ﬁos‘ﬁwo% kg tional support 15 may be
s p r ayt faHqvesdhas p msthind existsor ¢cetml\14eg telbloek Isugth distribution of the various
bRk Qé" |t @:mep@rlm sreﬂctﬁ’lg 9%519%? Iagc:ﬂlg@ Q@h 19 B m‘iti%ﬁﬁr%u&?substanﬁally

r eadi transported an U|ta
thermg P%WF%OCE typEy efidch chein slanttingwagens] apd the shtrtémg vaee| fpllows the order 1
>KNOBYthd W@sultify pdlyineARl Hd&Lf bihbdal &XRbRNE df K16¢k8Enths made from the 2 and
Preferred techniques for spray drying catal yst
3BB3P8%i ti ons for use herein are described in
US- A'Tarribg ﬁxé&p@ﬂn@rlaﬁﬁh the Qezalcﬁﬁxgm%h&nﬂﬁﬂujgw th@@ibrAB bé Solymerized

1sd go%#aétreg %v}/th ?haeragtlte é%%l?ls g%%ggl gr%)zlrcn u togag}/ éﬁt@ 1 ngeéﬁatlon
cprndIWHscﬁhecrabcabs)ns t:hacaowpmd én s, of slauited| tenngragesmlq grpssures. Hydrogen
L V g Bl%¥ed 24 téf?rp{r#?ﬂxa%e %o!e%ﬁ%alavsvg g#t é:onC 0 n%cbordm %to known
t%ﬂhp'ﬁvqse@eﬁltﬁd Padn crtwemﬂetrwbmzaam{s, i é highdsr depirablé itot the monomers
ah@ EHWe'ﬂHQHx%iarV/eJ &r@l’lﬁﬁm&ﬂ@ ﬁl%hfpmhaWaWspdegaﬁatﬁﬁqu 9{ occur. Any
the terns "continuous” and "continuously” as useél In
thls context are those procegges in which there
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are internmttent additions of reactants and renoval. of

. products at small regular or irregular intervals, 25

so that, over tinme, the -overall process is

substantially continuous. The catal yst conpositions

can be advantageously enployed in a high pressure,
solution, slurry, or gas phase polynerization

process. For a solution polynerization process it-is-----

‘desirable to. enploy honpgeneous dispersions of the

catal yst conponents in a liquid diluent in which the
iﬁ‘&f*‘&l phnjgge 9p meppraerphfésationtsacips devatilization ﬂi’ied‘u&fdl(iirdsbl@eﬂ Sontacting

@ in &x@laf iReo s an.. 30 ex
mn;“ ¢ e O HER AL bed QlheRichr B Blioipe processes
BHIT PRS0 a B shlled astispm Milkapprécisis diras the ratio vxmme sleittlifeagent to one .-

' <15r|’1]1&)ré‘rﬁta@lsts GG Iﬁéhoﬂlﬁrsm @ég S)ii t eé;greéeét 18)8 t%n Hﬁg Fé Yaried i in order to

proclluce e rg S ¢l GOiS(e)
process sy'? > 8 ’l“m—ﬁ “Y‘PE\F@F’“%[I %G R’é}ﬁ§31@roppﬂﬂes pres ent

i nverﬁulpp,mts mpeemﬂbj’ey irdthe §1G§Hnt mv&usn SQk&ly s HREOS B2 Sphase
eratureé between 8pé

t
ﬂoﬁyéﬁgg 5§ﬁ lglnyabcie sulp% r% ﬁnﬁﬁ‘ld?/ scBIg.t I\)/%tézﬁ atedJehspdace 19 metgheiides,
rﬁﬁ@‘tm%‘r"@e% PHDWUTMIM Iﬁmﬂaﬂoﬁﬁl@ﬂxﬂy réfeted to/ﬁerhhlgban'iZorgamc oxide).

 PRREY PP B Bhel BB e ek i Shoupuminsgies

boryiligates, tlz, aypayixtugs tengef: \Bujsatbempports prefezals] hﬁvelbﬁeﬂ&‘ao’éﬁrea as

_deﬂa&ﬁﬁlecrﬁyd{ tfRgéH B&Bmﬂ&l’}“ﬁﬂ& tl'grﬁjE tl" Iﬁp(ﬁ(%ﬂ‘{'ol'lmr ﬁ)st %08 {g and preferably

% a tenperature just below t erat
L9 tp A0 m'tgs T heiatiesags oryinte sizh boisatbs's frstu D34 t@F00iuad, pigferably from 1

tsobmhhendr@pr&bﬁb[ym@rt& 100Qly mer i zati on medi um Preferred
raturglﬁs i n slurry. 5 polynerization are from

soc P %f’dw‘quf Bnityetion the rsesent satalyss eesnositionl and aptidnal support
R OE spraPiries Sll.kbtﬁ&'wﬁsyé Pdc6atkddyin EQHA fhRRy M@@ﬁ@ﬁ&é aCcogr&Qthlon that

' IKP le éé % egg&) 4 an f] Ihgn% e E/P %z)lg gbeil}ogﬁ%or %rqyiﬁ%éﬁ{qﬁ%%b&ammg slurry are

Vmﬂl lpoes in2lzetait@md umﬁnm etnplope! Herdn. mreféxeadawhmq@amr @M%‘jdrrmg catalyst
cmﬂﬁos%%ﬁs ﬂf use Hg{émpa% Xeg&{b Lllé) K sCSO H’ 26132 Sgggeéggem al

conti nuous, ution rrerl zatrorn
enpl J}bF ﬁ@y@%a‘@qn lﬁéqseabé)cqarw Opbdsylwmmnl@.is papmér2ation, preferably a

| o@ﬁﬁrﬁb%sgohﬁ&ﬁfd \Aﬁﬁenzﬁﬁdnoﬁhwﬂ%aﬁgﬁ 8k &elﬁy %‘Itnu mgr aeggxﬁzs? monomers,

&% ‘tures results in Onom

aB {988y SPlvest- adipvants. prayragers and e@mtze@n@tdpu’p yonsn®uksln supplied to
thd xgah:nym ﬂindﬁld@fwynf& blo@icebntifsousi Pnfbve NBIDEER e‘@’?fﬁm"ﬁ%dscope of the -
tg{)f gg-on %‘gﬁi eact i n, conditions may be enploye

”3“8?5 o“r"P’i"B’HES Y28 used isthis comtext o dhoge nragseses ingvhish there
atehgtebiutbmka(ﬂmxbépz o 6ff Igzoguﬁts lafid @RS Gﬂprocﬁ@g ?te sgﬁg ?éggﬁxt or irregular intervals,
S
AP Q% Hng % dvetall Ll process I s) SB%}?%T%I?Y&{%H? U¥%n of the

eneous conp _
r e q uilse Gaéalxmcahposlqulcaxlwdt/mt@emlywmpbyddm WhiBIChredshte, solution,
AN 8 00 e S0 B 0 - e
egaloy Ih@HOg@’ﬁ?@wt @pgpgﬁlong Pf theyeatal xsacampomanth it i bquidhdiluédt i Inﬂ\glnch the

ltIS Tl [o] [8) (5] I'OCGSS ufti IZII'I an
pag% E@?blleg}%dt&gﬁpbcgiﬁﬂeu ?ﬁ%t{aoﬁegrgg‘t )‘1}9%“ 1%(?,%8 6:?'1?‘3%3; tilizing

SGiFr W SURilar HispeitipgraRtdo prgduse sysb b ieraegeneeus canalyst dispersion

vy efthikdl it m@mahommaa&ttue@eca@dwsu%w po&hyAbluBik ks d‘iécm%’m bE%
|./4§9I|5i/j dus% lﬂgr edients as well: as any acti ve cat al yst
¢S n’p05| Kpesp i pr ?ﬂaﬁtﬂ?&%&l PPRYBIRYS Gk Brisseatigvention, especiallya

cofingoug p@u’ao‘xﬂpmcef,sos prefetably carfibdbiyt at a ﬁﬂﬁﬁaﬂﬂ@ Bétween 80°C and 250°C,
L4 11 dV at o
"B dnared AR Pt B y@%ﬁprg%a%ﬁgemléo frea210°C. Atig
at nospher e, - 57 _
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preferably a dry, inert gas such as nitrogen. Wthout
limting in any way the scope of the invention, one
means for carrying out such a 25 polynerization
process is as follows. In a stirred-tank reactor; the
nononers to be polynerized are introduced

conti nuously together with any solvent or diluent. The
reactor contains a liquid phase conposed
substantially of nononers together with any sol vent or
di l uent and di ssolved polyner. Preferred solvents

Ipﬁ@k@dﬁo@éﬁ i udily daRied bl ANEmBratifetrdth 8°E REARE and at pressures above
exane Qr m xtures of

?olmf/ al kanes such as
APIER L M) SBRY BieSn BB e Bror BB et and temperatures of
érqm Qjﬁ@g td atemmnpe_ﬁlyﬁ&td\hztﬁé feMpPeratafd aGaliict 416 fﬁulﬁﬁ@po@ﬁﬂr becomes

(s@sta"ﬁ 291? gol%lé #l th%qgg{ ;%1%%5 o d %(Iﬂtax.'rlfl n Prse e{rF%%ngg‘at%%ﬁ mtaﬁgxrry

are conti nuousl erm
rROREERAtion afrem W&@eﬁmbuﬁvm@w up ed 1§76% prieferabtytup te i C.
ﬁﬁ@snﬁ&@ﬁﬁ&ﬂy rasg%rfm Akl ﬁerﬁQPbol%Q)Sé %d;% STBY: \i8a

control | (% adj usti ng the sol vent/ nononer |)at|o t he
cat al vadllo gﬁé?rfgo&g Rrogesses, sentippons orégbswn@]d@pptmgow[polvmerlzatxon

heﬂthﬂld’r\gare pﬂefeﬁablyjeﬁ-@k@&b‘ e ubf Buch PHIOmBaN I ohiadrs Qpecially
the rate of catal yst addition.

ﬁxtxt%u?lﬁ SIOFélg %n pé)gqr{eéxﬁzttlo% Pmﬁ,?%es 68?]9% twlgro& H’ﬂf?tacﬁ“ée psgrmenzatlon
d:et[abvﬁtm)qq@d abg;wstﬂhelsp at dleyaedl reettbrytbrepeeatires vaOeiBIRIL thedtconomical

(ohRERASE Qi MY GlLch e ANE glnke?s%gr,‘gh IROLRUALLAD, S,

respective fe
hegegearous F@gdlop e rp%m@pdmmm ¢ anplwerlglﬁhe 1Bt3%r conditions are

GRdTbrted wh6rd tap€ridil oP 8 Iblo¥i cdiposiRdit i @és{réc{‘ g ot her
pol y bl es such as the tenperature,

iizatj on varj a
nmono 2@#’ th eARAk S SUTRESTIGRS (Ap paddd) mpeberenpied as? Jomaspnepusisemposition by
chdifion df tlengjuite rAgLIbmpasesit©Sa Wbleht iD wKidBDWS pbIfmbdb&tid Will be

efflu .S CO
QB&{\}C@&% ulx D%lutm?%ﬁﬁl%)zﬁ% g V\g.%lttﬁeslg‘b ate reac%\x%fugftu ?kéegirﬁﬁuag co(fﬁtalyst or -
ArEgtepind ﬂﬁ?é“tﬁleg yeeot msschewpmbmed withaj ¢acatyat doynphetdnestther prlor to,

QMIME@uMM{T&ra&Q{ &%ﬁmtatxorf Vﬁthrtﬁé:rgy Fﬂ%lq tp?{ VII ﬁe%%né) any additional
sol vert or

gaseous MNONers as wel [ as resi
dractenfilueit.  educed pressure and |f necessary,

c ondu i hIngmds|khé iﬁarv;dii@l\&ﬁér&ﬁdntsl a8 Qb & hnk RetR8 BUtATR HmpaiGdh must be

““ﬁgiﬁo‘9t%||2|ng &E q? hIn a conti nuous process
) N OX LG BB S ThYetpTget %%Wpamtsp%rwéegqnhmd
taktivared aasdlysts riGt tgmnth layd dt@red in@otygll M b Gsnirfrék difddpisere,

utes to 6 hours.

%P&g?ﬂg{ f&%qﬁ&ygag %ugmf’or eggo{?ng pol yneri zati on nmay be
carri é‘ﬂﬂ@wthfﬂltnlgaﬂ ewrwayriieooepe o thp inverdion,eme mars ffor oarrying out such a
Vidotyh@#ﬂatl@h QA RESs fOWSaWaS&HrQ& taﬁlmégété)rl 9 m@go%wi's to be polymerized are

gr.adi ent established between differin regi o
t‘?FE"P!é‘i?f’ congipiquiinioppther Jith sy eolveaicpr Bijuest e aptgr @d@mﬁ  biquid phase

&Bmﬁ&&@duﬁﬁiﬂﬁal&ﬂﬂ fx{bﬁoxﬁaﬁtoﬁetﬁdi' s b/ solvef SPLituedidd dxssolved polymer.
er ating rd %d %ﬁ?tl c, or non-adiabatic solutio
O BTSTRG Pt 0 Giten T GFHEPeB o P GRTIPTRa PBFRAI b lkpag such s hexane
foo lmegurr:smg alkeas; towelt gk bi 0618 of X AGKNRSs effplosbd In&bl pOlymerization.
| oop rc%éﬁ/&? @38% oégl\’»\}ﬂ.ﬁ E%’oﬁtap st am#J tI:hta%b lm?tth(r)l 1A a are gontmuously or

conditio rew ound
sn@wﬁezﬁylmtr@duwgn 98 Yeagtodliquil B8S:, ot 49, r Cdédcll‘«h portjbn ﬂh@‘bofa§h° reactor

g&g;eh%ﬁle m&ilﬁ?eséﬁﬁtrﬁiﬁtcompd)@ Jdﬁ ufih Y, o@eéﬁﬁg&éx&g%ﬁﬂ%&g gatalyst
t

| oyed._as a” heterogereous cata yst

‘?‘b’a‘& § MR axky fosting A Seagpe eails.iizrkets or belly Jhia pelymerization rate is
abgedlieCbytfle Rt datallsdhditicaOThdhthylshe BéfRA OUBE Yolymer product is
di scl osed. In an preferred enbodi nent, a heterogeneous
catalyst is prepared by co-psgecipi tati ng the netal
conpl ex and the reaction product of an inert inorganic
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conmpound and an active hydrogen containing activator,
especially the reaction product of a tri (Cl-1 alkyl)
al um num conmpound and an ammonium salt of a

hydr oxyaryl tri s(pent af | uorophenyl ) borate, such as an
amoni um sal t of

(4- hydroxy-3,5-ditertiarybutyl phenyl)tris(pentafl uorop
henyl ) borate. 25 Wen prepared i n heterogeneous or
supported form the catal yst conposition may be
enployed in a slurry or a gas phase polynerization.
Afe BB o LI AUL Olinordbdf e Q&ﬁ%mfcﬁt O Lakes
place in  liquid | uent product
| QARyiatipe;the 'ie&efty’e fq?g grasef @eseF"f”@P@F%to}lhe r[eh@or d Thﬁuml]}tmer product

f @élecutak welgry 1sll@i1tyd11€d1 logtednh1®) bl &nﬁ@ﬁn@&h%ﬁ%m@ﬂ EME?&%%uch as the
carpon atons desire sat ur at

Ne‘é‘?%%“ﬁ? 6%"8%“‘% ﬁ&’ﬁe‘&?“%% Prabvete JP iRy ansgtionsd ehpiniranpfyr agent, as is well
ulg]@dn inrthevdnio [Uporoexitiatlie r@e&tdrhﬁb cHuedt ik bedcted R’itﬁﬁ%ﬁt@l?&tkﬂl agent such

fQr, e Bhas ation cess
Egp F;llcéls &t Mn%rtglgril glpﬁ‘ B &%gfgyner io!lu%lon 18 é)g? éﬁa@%]eeaﬁgéln%thﬁg@mﬁ product
PA FGLCP‘@Teé bylflashipg eff sise@m@Oomas @O@:llm; residta sqﬂV@f ﬁrdﬂbényat reduced

fﬁr%ﬁrg’ @nd) mng&sslérocdﬁuctlm%%tevo 1%%51?91' e%u Qnms cg gsa Eevolatlhzmg
% Preferably for use in slurry zat16
peixB'E sla g contigepug H’@Ceéﬂfﬁb@refn mgidenee tmﬁfah? Oﬁab’sq ag'ﬂ Bolymer in the reactor

OeReraityels fréni O Ainkited td8 Kolrs 204 #)Fgfer%HlN ﬁ?rﬁ) i @Fnﬁli%:ﬁeb 'n%/e rfogx%m 5
ra rom mto m

gmto;{lgmatvn]yﬁl gogDSt rer y, 0 a u 1 t
Sui t af oHE s ES B pRlPe ARty g GRuEboR iy cqginuons loop reactor
hesittegr nvltaqne a swirgiea RbtaRit loysigiltling agént gﬁdkﬁt@ﬁtﬁbhsﬁd’d(lﬁﬁ@%cﬁffermc '

s d ac i atatét 98 o cae rRnuf ac
uéﬁg%ﬁ%ggtr g%llgy QJ&WQIT écﬁﬂe)gs%% ag oq%d on of ¢ Otﬁ a'lsty ﬁtgl(og clglaérhtaansfer
ORSRRrang pRefatipg WFWP@IC oThen-agiabatisisalvtioqpotyomeesigationpdndifiesk or
Cadthblgtiont Sifthe f@?ééémé Ractd? todditfont. YBEM }N@é gf’luﬁﬁ;%l lg%;a'ea%tors aﬁd a variety

ically stirred bed or a gas fluidiz

SO0 REl PBiehe Fonplias POt e st gt S 550 H2ShriguBdso and
vh@ﬁsn!h t he poI yrrerl zation reaction is carried out in
a vert o] ynmerization re
cont alAH{lfﬁ%l&h %thals uescf r glﬁ %afé'{yt(?f’m%%ﬂ??rﬁ’lay alb‘gl?etqr Ppigd and employed as a
sheispsenceds catrlys s pésabod therequisita cqgrohentsainas ijprtdiic@gamtc or organic
fl_;gaglcgigtg@ged#_g rb(s)glree’s'Qusl}b%' Tcﬁ)s%cl Cﬁ{vaﬁ) rei%%eJ d;!rﬁﬁoglmer?tt l?et%r%%r?eous catalyst is
NRSFRIFFE BY B PrRfiHGHR tBe lﬂ?faliﬁémp‘plé Wrtbfrnemdn ptadv@t ofl ag @nert inorganic
Sy Gifnd A a3 aﬂﬁ@%y@r&%ﬂ HaEnidE gdtlvzm)rt SpéHi Vife rLJE? ngb@@cfuﬁt%ff atri(Cr,4

%04 on fromth ed. The hot tgases efrer ge
*‘3‘8 umigym qompeyng and s ammanfun spit g aahv@foawqx}rrfs{pmﬁh@rpphenynborate
Zopkess ag hBonikhn Eantf ﬁ@h}ﬂro\(ﬁbQQ:htEMaxry&dylﬁﬁdnﬂ%l@éﬂiﬁaﬂu%yﬂeg%)borate
PR  BL Rl 0 LDl RPN SR e e
O%‘H@'I’qr @ gdstrhase polymerizatioat &.s batalctmahlﬁnmtanbe stnegl pollyinerization takes place in
Q1 ddGendY ARLRBEBH r

zf!ﬂr o felnne lr i C? % Oén%?ltgt 1§suﬁ¥¢ﬁlt19§¢m£09ub'ie lpe\felrﬁbly, the dxluent for
i SurpHRelymatAHen if §ner o5 Jpeel hygdropasbaniy aith @@S thyn headeg atyfnsalf deSlred,
b:iaﬁ‘ﬁﬁefd h9dro YIRS RASIS Rl ettAmnd E&Bﬁxegf bxﬁ%re Enal) Behsed Mw PhrPas the

(? strip the gas of the heat of polynerization.

p BF% red method of cool i ng of the bed, in add|t| on to

t he cdwiferngy ﬂbl' oseuﬁlgﬂ phage bbl?mé‘rﬁ@dnﬁd)rocgﬂesr 46 ¥6pp6rt Gi@rial laiid resulting

t bed to provid

e%é\aq o{r%a i?r\r/léé@% ftm?e "g#éegrf) m%h § F E’f"é:’rp{%&ra 163313% pm o 150 pm,
ové imeptiperferably frove 5@ deieWQ iy lmfckebly Thesedioklatry btﬂylherqatldﬂ processes,
enpl oyed in this case can be,
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for exanple, a volatile inert liquid, for exanple, a

saturated hydrocarbon having 3 to 8, preferably 4 to

6, carbon atons. In the case that the nonomer or

conononer itself is a volatile liquid, or can be

condensed to provide such a liquid, this can suitably

be fed to the bed to provide an evaporative 25 cooling

effect. The volatile liquid evaporates in the hot

fluidized bed to formgas which mxes with the

quidizing gas. If the volatile Iiquid is a nononer or
nerlzatl [nth

b PRREbes o oot 00 i TR B IR St B o S o 100

réﬁd?%Fmﬁ§"%%ﬁWyﬁﬁmkqvéﬂﬁéﬁumrecycle gas, and enters

the COSRARS Sos PRHsRAIme B X HATBR PR | LSCQIEI‘GLJQ?C sruﬁs%ﬁ@illlﬁ' similar to known

| 00 The recycle gas. is <cooled in the heat exchanger

a?f&ge“lef e R mapifacgie of polyersaylent. fylene/a-
babﬁn/uopmmde \anB&hep Gl Mt pol)ln'leﬂcu THe Bhs ghase rpﬁ!éésﬁ‘ ehabRd LN for

Thi s
Y L NoR bl o SRk A ire TR €S ot e e
r eadyresrigatioh stamoe eonei Prafemell ik the piodedsovhidem tigsblyasrikatiGhlicaetion is

deom ohSin & %rﬁéa?@hl‘lcnlcgég r%t}'o% I%a&?}%oaaxﬁlggngygh I dsbeejxgoolymer

of process IS déescri or exa

4Paictes sepported\ay sugpEnded by anﬂfotatfsl plste 86fuidizgion grid, by a flow of

pﬂﬁﬂm&uhg&ly preferred method of recycling the liquid

totheT EO(g:glgaratethellqwdfromthe recycle

gas st hééf’ﬁ TREPYEHO PRI B PedicAmBTiFSS dgimpnameros mpgomesi ty be

t bedynGBizdsipahd ajso edress ﬁbi tlyzaumha@e mdmkrhtﬁﬁeﬂddgb gia heHt BfyeathiB® from the
e el W n t e Thi

O%J&p rTg{: lg)g ég%ssemgt S b I‘ I the éo g\sﬁag f,iyga?)a;ly Vl]aﬁéranqulhzatlc}t/l zone, also

pEIoyReT ¢ velpcityredyctioreaons having@uwiddrrdianierer thaethg figidfzkdbediaddatherein

bagt ﬂaﬁncﬁ@&@a%&?ﬁ tl'l@)éag stt€am lﬁlgpat.nl JPE8HEIT o dég\mate %Q&hl}ltro] H2YR4. 1t can

%dltl n of catal yst conposition accor %B
RPHT 2 GREREePHL Hse gy Apng & remeedER-fipconirticley Ipm theyho} gee stesdm. The
tgns & t}i)srnexpmia}dfyrﬁzrcyckﬂ&d tﬁﬁbeilb? Pheark &F a%WMrQomﬁh’ssor and one or more heat

o] of olefin nononer in a
pech égg ﬂbc%aﬁ(gﬁtle he‘% ﬁyg{; iFaoR- cat al yst conposite
C O np I‘ 3 pw@nscupprtmtoé Cooling &f |tl;65bbd ﬁ.ﬁl@.ﬂdxtﬁ)dn&& the o gl ﬁtdwtieﬂi by the cooled
Oleg% YRRl o pcﬁ{t{lé l?q%%%o @? béﬁg frodlc% an Q\vayratlve cocﬁmg effect, often

pro Jhed Jlrectl
ptsfeyRdioias aperasian érfthetq%demmﬁ ‘Bhe vaidtije liguig egiployahio tey @se can be,

Ofbr thgple! Mo@dtxmﬁ’ertnﬁﬁlti'f&l &g'mﬂé a%@iu?zite)ﬁ S'drg&ﬁ%gﬂﬁ\tlﬂgoﬂa 8, preferably 4

upport ed catgég mposi'tion or prepol ynerize
c%?tGa? FROP 2{0Bip etﬁa%sﬁhawhf RpHomeh s mnmratﬁqlflapvmmq ¥rid, or can be

pcﬂnyd’iiﬁd’dl ta ﬂﬂbhﬁﬂsuc]ﬁ Shfuld, BB chlﬁsuﬂﬂh!y BU fod td 484 B t@p@ﬁge Qlfevaporatlvc

ticl f
péo% 11?grae e%dt &g‘ﬁ%ﬁ%ﬁe@lﬁrp g@%&es e hcg ﬂaxdgscﬁ ! ettcire {9%1 ﬁad which mixes with
bﬂgg fibidizohe gasn df thé tolutileriguitl 1sga18m61hend>rtcbxﬁgﬁ:ymep Etiwall uﬁd@rgo some
' 5‘&1%9&‘&&109 gﬂ thé He% ?ﬁeteQ ﬂedﬁ&%’ Qf?éé; emgr dttr%m thF| rea&or a3 p%rh%f the hot

and any ot her gases ave
r @EXP& £as; Q’ﬁgenﬁﬂr? fé%xmpyaﬁm/lu% evephelngemenpf thascydp/idoro Jbarecycle gas is

C bRl i thehat &khAgH M, if Qfe téﬂﬁ)exla{ﬁ?é to vﬁﬁ&qw Elcgolﬁﬁ@ beldw the dew

mhen 0 n as ase condensi ng
u‘t‘g‘tﬁ’r ‘b‘[& V%%Fat? nashg EHalfetasid ﬁﬂqeﬁ%ugwcle%«‘rontmuously to the
sﬂuﬁmmmeﬂ i lﬁ sgostbye tb feemettheg:rédxﬁth@lddmdld el Bt @ﬁ&dla @rdplets carried in
TE ‘% as, phase prpcesses nost SUIH9 e for th '
“IH%s nven | O™ HPECLPEREF RfstrE e Ay seaplsio ‘88ﬁ91 U'S4,543,399;
PR P44 49 omdiLh® S86HT49n amamclﬁarppjnyfeﬂéd mam&cﬁrﬁcgclhgtﬁe Miguid to the

r { I t
p?%g{l t'g?ib %gﬁe]a lt? UIél f{‘bglatéeter?%;clg one 2 a.FcE 0 rem eé{?ns 11qu1d directly into the

t hereby providing a steady-stgte 20 enV|ronnent on the
macro scale in the reaction zone of the reactor.
Products are readily recovered
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by exposure to reduced pressure and optionally
el evated tenperatures (devolatilization) according to
known techni ques. Typically, the fluidized bed of the
gas phase process is operated at tenperatures greater
than 50C, preferably from60C to 110C, nore preferably
from70C to 110C. 25 Exanpl es of gas phase processes
whi ch 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; 5,405, 922;

v 28, 670 . .
5oeé 3efgr%§y usg] %%%e&é%irhnc@geééﬁes% dro%égg% éeg%ldﬁmgxm the be('c)i. This type
Eﬁ@UHaEPQbWQWHIBW@%ﬁDG@@ As previously nentioned,

f unct i T BbiyE@Batde FdaMidh bdcaFin® fn ML ifiliRE BedC@EhQallyz@EB;Sthe
are.al so 30 incJuded wthin the present invention.

ESCABIOR PR TCRRB Rt om Pt i g e dtiapresouiing to s inwsptign. The
| Sutalylsh@mpesition fiay Bﬁsubﬁtﬁed&ﬁi gkpoTfmedibaidiatep, ol dthhple, Mg polymerizing a

ent, ennl .as, fu er. deriv
t earﬂ .ngnTt}R/ ?Xlep rie%oax‘lomr,r m a 1 u1d meé‘gct] erlbtntoa;%vd%&catsésté:omposue
NSt ibing suppogted Wt pmtxtclhs mbed:iey grerlefiopoiymeer particléshs mvelli t h
wat er 'f‘l'@ ﬁg&lm?prwﬁgefd%é/ ly Enetﬁfl"hﬂ@l&e%dbeﬁ %&, ¥ﬂ? erlthrbu of hhe monomer or

anot her enbodi nment iclent alr or ©
R &hYe pfgnogerpraton the f&ldéza@ Baricleseof eptalygt comgositipr s'memdl datalyst
a@ﬁfpbmﬁ&by%ﬁolmm chthiodt @@ﬁboﬁﬁm/ﬁﬁﬁm B bBd Rdrt-hP e Rlymerization

poe%c 19 s aafAd%#Ifong lg%/cng QE#&P@h d Ter b icl gsg;vg}:li?%g ;e)gferably similar to the

t éqsmdrmtymdr pallcymiitioging te bﬁtbyhlyym]g w1l‘]3/ﬁhérlt g8 ofhitrBjef@kibiaB introducing
a{}g gaﬁgelpsy {:ﬁ%@%ﬁtléﬂﬁ?%?ﬁ ﬁ%x!es grlrnldna\.r/lé 9 er o%glls%sh o lilclrlht'll lngesgfcl S TEe in the
cspisieyaapstreapmpudhes £ dikvent |g@nhbidrozerdchb1yt tragsferslgerdtor @rnmert condensable gas
(&'Eeﬁl(?)})ér%gm éap plfﬁ?é c%h&nﬁ[%}-y £l g pogddcgcﬁpo%%yr }éﬁlisglpag-ged continuously '

netal | ati on & such as an alk% |i't hi um reagent,
oftFBRRRIpOst fahpiudele! Bhedeteni s base, especi ally
an am Tie,gasﬁihﬁ:sh pﬁbSesseE Ribst wrAbIA y&r@k@y&&xeﬁ@ﬂﬂmnﬂﬁﬁon are contmuous

Techni gu tionalizat rs are wel

k%rocesses WE' 3‘1 praxp%ectu rg.g 59 tfnulous SyBp :lypc?r} éeaicﬁgﬁgé %regc&@n &%g of the reactor

amd tled removlaleaf erod Besdmusthe @acgiohozina pit tha keadtorthtiepnprofidihf @ steady-state

pg‘lv}{'gﬁﬁénpongﬁqualéﬁ)tsc %EHCQ&CIH(JE%OEC ?%eorre:aclt& Fr%ﬁ&&srl:?é r%gdllygecovered
he chai n sh i ng agent

f @h“d‘??%f?a\? reied DRSS andeopiqnahsedIgrated sgmperphvees devolptilivatian) according

PRIKNERA tectBiYBE THpiadf) tRSIuitided b tHe a¥Bilabe prELRWNs operated at
chem cal reactions such as those suitable for othe

afeRysratues At (hep U Crrreiergly frrm P Cip 1y P2 maee prefprably from 70°Cto
alloyt- G oup 1 conpounds to form am ne-, hydroxy-,
epoxy- ket one-, ester-,, nitrile-, and ot her

funct i BRAPIES ¥ F2t BpHPISESES WBBP ?ﬁéﬂapﬁ‘?"é"dﬁ%% in the BiRpAseY this
ofnventiioh &b HiscloseeE 1S Pants:icIs B 7oy @543, ek, 5 3527490948 680k.65,405,922;

f ' LD .
S SR 8¢ S PE AT R BN O RAE RS 516510 1%
23, 5{11597809 008 9hY awt Hh@e,66t.andard texts in organonetallic
and or g?ﬂ%\ﬁous@m&mﬁ% nctF ‘BLﬁé&FEenﬁ’{t%F Giiﬁultll)s)iol:lf %‘n&jg Gre also

present process, novel polyners, INC
C gﬁblfigqﬁgfhgl th%preseptelyeqqoy Examplsp @plaﬂee@emﬁt@moiymers wherein the metal is
d &&'rérﬁﬁh%uf the Bﬂal?s@lvr)éﬁﬁﬁ Shulfif abdtt EhRNSY SRV 11GO BIPME e Rhtives thereof,

I IP a.n}/ merized form
or example, the reaction product of a metallated polymer with an oxygen source and then with

water to form a hydroxyl terminated polymer. In another embodiment, sufficient air or other

quench agent is added to cleave some or all of the shuttling agent-polymer bonds thereby converting
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et hyl ene, having bl ocks of segments characterized by °
the presence of hyper-branching and other segnents of
hi ghly crystalline polyethylene. The nulti-bl ock
copolynmers of the invention are believed to be
characterized by the presence of differentiated

" bl ocks within the polynmer chains, having both

crystalline and anorphous 25 nature. The presence of
such differentiated blocks in the interpolyners of the
i nvention can be identified by unique TREF elution’

Catl [e‘d@ﬁ pétBon¥Tkte p@ZmAT(REhC dl tQJFnlﬂﬁ{ed ﬁ&%ﬂi@g{\gﬁlﬁgﬂl X)Ealm(l:)?els include

tiﬁyw uesa In the various enmbodi nen |

Bt BAted pRimeEToTme pY Bheddn tliminaiprand ethilenicrmpestirition in the
peduiting palyrdref er abl y possess a heat of fusion of 130

J/g on less an et engt cont ent. lét hat 1| S - - ionalized b
CH2po ™y PRS- meosinenhof e igyentign thegmly-b f¥%@ﬂ{ﬁﬁ~ﬁﬁ§@6§ﬂf ized by
pradfatipraldastion tvith malsic aBtydyideroc Bsquivalerd), mstalidibARSich 4sO#th an aliyl
tlﬁlmﬁ ;Q&éﬂﬁ g%tlo;l-ﬁly up%7 Lr@s%ﬁce oP?ﬂea’vwz g)alsé esr;r;gczrlﬁlyf.rnea];n?neastt)xlc:ﬁ/as

| ess one an
AB‘E?PF%‘ﬁ*&V‘P‘}FdIaM@ aeqhmms@rcﬁncm@maw@ﬁmlmesm wed\k@own, and

Fﬂi’sictosddﬂ&&*ample%nUﬁP@@lﬁ%@]anaas%@QxQ g/ 10 mi nutes,
preferabl§ from 1 to 1000 g/ 10 m nutes, nore

pr ef ePABIS? 45K ‘?f“(*.)al 81°“P’b°f5?ﬁ?°§9mfﬁ° PreduCkAxjtige dhe reagtpy is terminated
esithalrd chhih yhufttinyagéht, FrtHe OfudddiOn aikation i’ihﬂziﬁvﬁ? easiye 91115 ﬁ@tlaﬂ/aited polymer

e T b TR B By o e ParasF oL
Ty, allsylegallipm, allkyBga:, 00Mky-Group § pcmmbardatml fyrih amive-] YIXy-, epoxy-,
etR- ees{ep rr'";’tgg QlQlQ)tEM Hﬁétﬁ)naléﬂldt @%ﬁ%ﬁ%@%{ %%e Isﬁgyéaﬁrtp%a of suitable

g/mole to 30
JEACHTRePbniguss tbaeaf? %dém*{be fopuse bergingee cb;tcelh@ i Neggighi, "Orgaonmetallics in

[orgdner BhthysisP Orol. @tahy 2, @ 1980); S lotle tdABar P Rkt FEI-S adofrAi0 a&ﬁorgamc
%g%gg to 0.97 g/cnB. Mreover, the present polyners

b prepared using techniques to influence the
degree or level of blockiness. That is the anount of
w rg and length of each polymer block or segnent
can ered by controlling the ratio and type of
cat al }%lél@nefheprsqqmtprqwaqgwa@ pYiymes inglufling multi-tlhek copolymers, are readily

tﬁﬁ@@&aﬁ 18 d&fratly) fhe BOYMER hrk

p eﬂ] y!e hl ‘?g? [ ona v}gr |eg }Yﬁés %o%erssﬁﬁg rgs{%e'% po}ym? nzf?.)form
PRSP PE FWH%C}’G{"‘?EW%PW% paencg st hyrer-tapthing apd other

blagmﬂmsraerﬁghly Gystdlidie @als@Rylent he optical properties, tear

stren ature reco roperties of

t he rgé% ?ﬁ%”%%ﬁqﬁgﬁngf e my ?HV?&‘“?%“ SrOpagieriged by the

treesencel efdiffaentigtediodkewithiathe pglymetreminssltameg}gctth ,cry@ﬁnimhmhmorpbous

LGHARE r’[ﬂ!; H‘E e%§&¥ %rferexﬁfa%ﬁ glo% I eSthe 1n&h;§ Iy%%rsadcf e 1révent1c§3fan be

aver ag mber o ncr
%qnaﬁﬁtdu bérgm'smmﬁl’u efigfon eg@ﬁussw%lwel A&"&E‘%ﬂ yothecomisianianalgial
hewhigeest he desired chain transferring ability (high
rates % 15, shutt nrgsrvvi th low |levels of chain '
ter mi MabF GP hthedvepsipmypieps ipdicateidpakaryise. drednventive
Q]‘ofyﬁiéts Iphed&irgblyl pﬁ)bbl@@ la @84t O FlfusiACFQBET/DI6H 1865, 2h bﬁﬂ/ﬂeﬁe édnteBhat is ~CH,-
ride eli s, observe
tperse agf‘"m“r?mf q@%‘%@ i &P&mffﬁ’e“&ﬂ%@mt 5, SORFEFRtfoglass
rt@gutlxqmtﬂg)e@,tu]q; Tabf lesy¢hab I-25&k snogerpeefératginless,thadr-30°C, and/or one and only
swbgtantially conpletely, linear, possessing little

or no | ong chai n branching. Anot her surprising benefit
of t hédfiforehy.ithkspolygiens jefithe pudnyipresas hava e melt indehdh, froarddy. to 2000

AW gl pfeferably from 0.01 to 1000 g/10 minutes, more preferably from 0.01 to 500 g/10
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20 crystalline can be selectively prepared. In certain
applications, reducing the relative quantity of

pol ymer that term nates with an anor phous bl ock
reduces the internolecular dilutive effect on
crystalline regions. This result can be obtained by
choosing chain shuttling agents and catal ysts having
an appropriate response to hydrogen or other chain
term nating agents. Specifically, if the catalyst

whi ch produces highly crystalline polymer is nore

W&Pﬁnﬁ @4p@cx£lf§' fﬁ)lﬁ?d 0 b ?(WE’ 19 %ﬁu@g f) y,q gént?% {)jlgxgerg can have

drogen) 't he catal yst responsi

%ecp%%%el@ﬁy%afrqm he0gimdate r. 00 Retmole, e@@cﬂhIY£@n1 Hog g@rrple to
ClhlﬂD OOO/Valbxiélpﬂs@réUly fr&am !DOOJSE Be R 580 @@lﬁ%‘m@l@laﬁm ecxally from 10,000

Ccrys l'ine
&3‘@?@% §5]@ﬂ° g?mﬁ? e#héﬁ e ;}“Vﬁ‘ﬁiﬂﬂ%’[‘%“t%&tfé‘i“rﬁ R0 0.99 gfom’
pod prieferably ddr eﬂllyknmhymimg poladrs fraand. g5 g&ﬁ’ tb be7 pesul ting
term talllne ern1na
e hpEger PR IOR R el Bl iR SRS e degree
i o5 legel @éble@tme?ﬁ Abatiis thfmr@ulﬁt@f brar@hlng mda'tn“thrpf exfch pmjmﬂﬁrlock or
f Qérﬁgﬂ éaQ Be alty%g b?’ QODHZI‘BHIL% GE!: Jaé{o ing ng &&ll%tg‘;ﬂd tht?ttlm aoent as well as

t her ef ore anot her hi crystalline
ABTIERRATRYP §F the pabmerizige Yegroti golymesigation Mfglahlm & sngprefqu ‘benefit of

ahip ﬁlhe}iﬁfﬁernoﬂfs Gxemis%\%fy&mit h.ﬁild déerbd @Mblogkifdsy Blimtdadel@he optical
Addi ti onal 5%@ ts of the present for Iatlo

JEBPIET (o PR VihEopFESSht the Py peyer are
| imptovgtie Inaatrtlcolas hate dereabas ghigeciaging @a strexfgtm et iSghttdiAperdre recovery

L ant . .
r}m)pqug ﬁ'llél‘giﬁe Esﬁ:ﬁé‘lv‘eﬁ ennu?né I%glﬂ k? i?x po anx%r {Dgr?eg!es ﬁ‘y se]tectmg shuttling
| aigﬁqt% aé\é catalyst eqmbinations rhsvmgels dssur@h chasx taasferringnabdity (hngh rates of

NBGRS WitioMNEW R of il t¥m@aiiddPothdd (lim@ St polyRRF deﬁml?a@ﬂog aRFectively
salts thereo fille nd . reinfaorcers such :

CHPREFSERG 6F°°ﬁ‘£‘gﬁ% h{ 2% FBYFidg iminafipr leabse%ffﬂjm&emﬂymfﬁwm
Sdctdrdiag te stie ifledtin] and Z[Efr&ultlﬁgltﬁ}b,taﬂﬁe Bloés lii¢lhigh Bt @ lsGbs@intially

dj xylic acids: nt d softeners; waxes;

éo {eggfr%n it Sposges%ﬁ)l < or % ah graﬁ‘ﬁl&n"Us es The pol ynmers

of t h eAnotheresniprising b,eacﬁtbéthuQWMn ietipd rolyedrsiwherminehaih etds are highly

?{)rysga?gng S%;Ue ggslgétﬁeg' g:@% m%:rtdup g%ﬁ%fxbn% alre%ugﬁg B PG 5RR %ﬁantlty of

cRobfer Sptigymipatep Wil po anmémrs |b10ﬁk rleézyefrthe sxtfempl%vslaradﬂutwc effect on

NRedligy Sdgiohd. | This @dultdhn Be@BiBihedVy@hdofihE Enatnth@tiiiklhdehts AN BLatalysts
film prepared bﬁgFaSt bl own, cal endered, or

B2 17 21 FRIORTUS 1RSI RdEgeer ottty chribtenpipyiog agents seqqifigally, if the
béam?ysmﬂhdﬂﬂqdud:ersjh@hlylc@@taﬂlﬁb foymesiel moﬁrsusrcqitﬁl’m& ¢heidl termination (such as
ab usg !)fqg'dr # an € ca?dlyst resé?ox151%(l:§ssffEl OF prog ﬁlgm%{ée Pe%s cgﬁ%&wﬁg{}mer segment
p&sw@mhrqym glmr\@lkmgrm longl ehaxb benced wlmerdctdnetuonn dtentiz highty
SW‘I@E'pGI mk%{'ﬁgﬂss’vlll ggg}emaﬁfﬁo ufa@'ﬂ(gt%{n(fr ap&mﬂg? B% the polymer. Not

ighition resis t additives, Ant | oxi
SerpAT fhs Eesulting teryiRstes Brups castaling évtsaporbfp@mlprn Reehdghly crystalline

bbcﬂbVHldﬁ Srag bita st ﬁ&ds Sle@shin G\Paﬁﬁﬂ@for gmt[%ﬁf)ﬂ éfUlyREr formation. The
¥y ane coppon g? h%ers such as core/sheath

1"6@11% formpe\pp L UGG P g SPEYERS PO FoERF Mg Agtordingly,

| BaAlsénds of thelrbsuftfug tmultBbleck@bpolymecargpbigrentily @fchlly b6 stalline.

Lp\égga‘%‘&g‘%ﬁ cgr?léosnetgtp %a)ff tlée P dééenp for ulg 28! %%gfu[l}r; 8%2@2& gc,:cmidgw to the

neresenicovepiémapriude yiriogs pthe (mg@dlethngtngujlts t};mdo not detract from the

ﬁgrﬂxés %ﬁﬁ@l‘esuh%h't’ ct)ﬂpclsﬁloﬁ ' 'ﬂ@sre utg‘?erdmng Ghclia® BESeéirot ilH&L&J‘geactwators

splnbonded nmel | 'own techni ques, as di'sclosed

USP' s 4, 430, 563 4 663, 220, 4,668,566, and

4,322,027, gel spun fibers as disclosed in USP

4,413,110, woven and nonwoven fabrics, as




20 disclosed in USP 3,485, 706, or structures nmade from
such fibers, including blends with other fibers, such

as pol yester, nylon or cotton, thernoforned articl es,
extruded shapes, including profile extrusions and
co-extrusions, calendared articles, and drawn,

twi sted, or crinped yans or fibers. The new polyners
descri bed herein are also useful for wire and cabl e
coating operations, as well as in sheet extrusion for
vacuum form ng operations, and forning nol ded

o 4 el L0 o 1850 2 £5L1 B TBL EAR 1
C{ﬂﬁ% &5TY Sueth® caleipior @P&ﬂ@l@?@rbOp@hym sndcﬁluntdnm pli@ssplasticizers
| SUeR BN didlEy! 6dddds @dﬁ:@rb@;@rhé &[dgeagtlaegaQaJtsa pth!eEe@‘ G/gxe@'raﬁnlti ? %rgg’ ts
such as those preV|oust ment i oned usi ng’ conven nar-
pol yol ef i n processi ng techni ques which are well known

t ApplichriameasiEinilUed i n the art of pol yol efin processing.

For e HaoNg L0 PR S B PdeT Bl rgina

C @mbﬁwéahnh@os BIIWECSSCFWQ)tddm ulsefalrsticke miHludﬁig rcbg, e&thébmpnsuxg at least

| L)Gc_rﬂé@;% gg'lexgg{c?{ éﬂr?ar Ilﬁ\%lgﬁgbog‘m? 8 Zag %6% og? eé | a tgl Hayer é% prepared by cast,
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2Blown. cxigndersd, o ggusion spang arosessesemoldestiolas, ksedl dgPloamyplded,, injection

kﬂl@lﬂéﬁ Hﬁ@fbﬁwld%&ﬁ‘hcl@sextrti‘s%nbl%ex@f and %%'ogﬁon-ﬁclvgrpﬁgr% Thermoplastic
i | ane, §1 or ot her cross-|inking

SR P RS Comising B grrismLpol T g O Tenieih Qe pafural or ymthetic
nmjyrﬁepre ddditsugs; Ineigfsrciny agodks, %nafohlrﬁg;ta(ﬂf AABiti 6 HARGEdalY, sSi€izers,

oLl tcgplpabife, iy ) Loncs, o Fer el TR L,

oﬁwn@hﬁ?ﬁriﬁaph ayoere/fliceth fibanyy haviwphintontecsarfaa dhyadj:dmpﬁﬂi§at least in
ﬁ&ygQ@chﬂﬁnggﬂthfﬁng£R&ﬁU|at'on conprising the

presen'gs‘b ? JITers. Sui tabl e additives include fillers,

such as"® %%1 iRy bf Preparrd figm thecPresantpplymers or tlends inefhdegtaple Fibers, tow,

C nalyisompoberit, ahaath/ o) thkd bh@fbnoflldniea isuabdi X fgﬁmnc processes include
1 nor

V4

¢ A8 S SR G I BEF R LB aab o o1 0. 4668,566, and
f 825 @27, gt peh ﬁkmsrae diselosaim ISP avd 3 myd @bved anddRhyesh &bncs as
C icle
h glggél)s@? renr%%% g6)z( tggsrt{‘pdmrés n?aid% ir m ?cﬁé%ér% rub?u‘d]nﬁ Ibl(} % w1t’h other fibers,
n 845 AabreRter, o os cotigpdhegndfermed ativles bxtmnal sbapeg, e hiifiag pro file
p@hﬁﬁﬁf@ﬁssand EGuelbd3 g:a@ﬁcﬂﬁﬁ alOky gi?cf g@gtgil S}Q:rlkng{c#‘?'ams or fibers.

Eventlo Suj tapl e pol yners for
pOPSAFERTROLY fstdﬁ%“Pﬁ‘i\Péfﬁ‘Pua'aﬁls? hi?f%&%“‘l"ﬁéfrdmé ¢ epatingopemticanas well as

) n Orshéeh extrmiph fo8 tldcﬁunpml'rMﬁgad'p‘érahd&ﬁ' dad Felind ﬂfok!&%mﬁ&dmcludmc the use of

(]ﬁcgc? tﬂu():ldxﬁ%/ b ow m %%x}%prm:(: oF ﬁglti)rﬁggg%ggrrﬁ%a;e?o ;gqq*g)LseltTo?lL ?o%prlsmg the
mlytpvrag@lh%mesentlmntm tanalsp bé Soprneiimb Eibeicated aftialet such as those
POV qe/ .0
Cgll % Qﬁs%g%{énﬁgﬁs g%&@?&%gﬂgggpxkf oc )ﬁQéchréxques wﬁxcP &8 wlgél known to
h FhQFF %F‘é% i fhecart of pelialefin@rosesbing. DPE, z| egler Natta LLDPE,

metallpﬁ; aade i DG einag Ld (
PR B R I o e

pe! °§’&R!‘ﬁ‘°a%°° BM%S%S fared fe%cfomﬁrlmnﬁegmemsdlsolm can also be
6 (B8, eﬂdlsclcﬁecﬁﬁ @cMﬁmca&oﬁn& 20684502759386194 Mg’ést 281804, The p olymers

ene Vi n acet at hyl ene/

’“%i?‘“a‘? Gl GRS )461:9& Y 3@51‘ of P?fﬁ’a@% IR bagy silane
pediges P!yqﬂeen erOSSMlB@g teslimjque rikhk Ipoillymekis eqalsh bocemizalpahydRaSsuch as by
and hydrogenated derivatives thereof (SBS and SEBS),
and t hernopl asti c pol yuret hanes. Honbgeneous pol yners
such as olefin plastoners and_el astoners, ethylene and
propyl ene- based copol yners (fg exanpl e pol yners
avai | abl e under the
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20 trade designation VERSI FYTM avai |l 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 polyners. Suitable end uses
for the foregoing products include elastic filnms and
fibers; soft touch goods, such as tooth brush handl es
and appliance handl es; gaskets and profiles; adhesives
25 (including hot nelt adhesives and pressure
sensitive adhesives); footwear (including shoe soles

ag}ﬁiftmgsd?&%xzinh ke of MdleR ahiRdfilid (MA}Basﬁlisis 3Pl %ﬁﬁing Geent),

gods (both open and cl osed

n‘ba gr P PR SHIEInat peor OBIST emice! g 59‘1‘?’@1‘5 such as
hi gh dedlititlv‘ésyanﬁ) GﬁJM@ﬁtth}el&chldde)hQﬁﬁ fofmuld¥on Mﬁfpﬂﬁﬂé t8&fresent

or other mer s.. coated fabrics; hoses
Chnhe nB % FBA ™ Bab rier e opmB AT e nding clevrs,

vtials,mmon Ylagkntiteniumdidiifle, esolites, abwderddmastuts, Gtganfe@id rno@ﬁxwﬁbers

"Bk InG AR h reg cordi
L i, WIS AR e DBl 55 e

c‘Eﬁ’ﬁ%‘F‘F@l Pagiclss, cleysetodspioghithckifiewt oil Wepﬁwwﬂudmm{a&ml@drlnypthelemc

| §iRY e@x@‘bth@r 1ﬁﬁ’1l*a‘¥ Qfd@?dﬂlleﬁg Solyx@é?sd 1r@ﬁdﬁ£ @tﬁér%ﬁ?xﬁérg according to the invention.
milti- 0 yl ene, and

copol kﬁ% cfi?)"yﬁ’b‘i’?e‘ﬁ%}‘“ﬂa@ﬁ B‘P‘HP‘H@Oft“E? WVH@WP inglude theymoplastic
aang nbmttﬂmblylstlc (paprﬁhls mcloding Qkudl ag @%&m%ﬁ%ém t%ﬁfﬂary polymers for

I n r. e or. sem
ERERRE iy RS IR fhpBEssP o P Bononiens gt E pabmopsiene
eft2rsie potparPRylend, em«sndbmreﬁwhgp/ Hoﬁmewpblymtrs)wadods lypes of polyethylene,

oﬁ@lh&lﬁ’ﬁqg esg@meplsadﬂil 1 PBE dllﬁg%r LL%erﬁgall%@{ng bf, . mcbudmg

are forne di sper sed Wt
t Retiple Feagier Pfdcla g alsﬁqswézlﬁéper%teﬁﬁe@mﬁmugceeerPE such 23 products

bdlﬁ:ll’tﬁéd’hg USPR I6§4£|’J(D&3N 333006 isIsabhs, m4[b|39|5 Qﬁé{sﬁssand 6,448,341, ethylene-

esul t du he uni que physica
FE LSRG AT RERTE TN T -
C@B@atyrd@b/@t@mdny bieck copgyntensans tgdlogasatddiuerivatutes th&eamslss and SEBS),

hj nt el ast o ric of t '
b e S el e R L e T T

t @asfq‘R?F WW?T‘S mdd)r@wleg«e@sedShMrrmmg(for FPompk polgmers ngllable under the

C@maa htftel VEIRETFYEH LML fdh ”Pﬁe%%eﬁﬁ%ﬁ’&roﬁﬁaﬁ% ah SPSTARIAX X T™

q@ | ynmer. encircled by el astoner
s‘zﬂai efg{ﬂ”f%‘“‘?ﬂ‘?é‘éa‘f Aigibs Heefyb aromeonsats in prads cemarswrtter present

pEdiinieed. €S encased in the polyner matrix. Particularly
desir nds_.ar.e thernD astl |.ends
(TP0) T TR LTS YOI 2R P EHE Sy Hoerss st touch
tmeﬂnﬂphaybmbbmaﬂmaﬂwgndq&h#ﬁFm%dhngummymeﬁbﬁkQQM¢ﬁ&ﬁ

P

g 0 B3 SIS B oo
f thae tinesviamiorteriop parig mrdhrefilest fodm deqds amm ovemd blesed o) viimpdvt
aﬂo(ﬁﬁ’&b Qﬁ&herrtﬂéh'%[astxd gofidAisng ag %@Y@&E@%@ ?%/thyléﬁ'e Qactic

%ﬁr especjally an SBS b copol yner
lb@ﬁ AP ortief ety PobEReFrgegted Wf‘@a’i‘ﬂs’isr WEjnS: AguRe Sl cap liners;
bfi&iids; sad eis@efakdk nydifésRR6 Ribwhs pclueﬁdlin RGditiBe, thriviRihRd

efin,

mul ti I nd

opt i onlg’l N fﬁé' d&&ééﬁ% Heﬁtg"tfﬂlf Wﬁ‘i‘ti?gﬁ\ %‘?"ﬁljmé@@ﬁ&"s‘“qﬂr?é"mpr“m“ a
f th!:reg:plastg niatrixrpdlymamyspéndaliy ﬁeﬂcticmolyﬁx@pmn&gncﬁarfﬂlﬂsﬁﬁdnc multi-block
O‘Q{pglg\gerac??ﬂ%l?ﬁtahcgpchp!ﬁ%ingnzgﬁes lcrolcr)ng)gl$ Ur 'éut:cgr in ?ostgl ihlgerr]xgon flre uniquely
c%ﬁ%ﬁ@ﬁ?@lmsreﬁ%‘mwmeww?g birg erlyml’e@ of meS?stallme blocks in the

Bfoff 65 o dove su§&lnﬁ&i@y%oﬁ3 Y80I bR A kb LA YiIELShd REluded
this application desirably possess a oney

65
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viscosity (M, 1+4 @100C.) in the range from10 to

135, nore preferably from25 to 100, and 20 nbst
preferably from 30 to 80. Suitable polyol ef ms

especially include linear or |ow density polyethyl ene,

pol ypropyl ene (including atactic, isotactic,

syndi otactic and i npact nodified versions thereof)
and_poly(4-nethyl-I|-pentene). Suitable styrenic

pol ynmers i nclude polystyrene, rubber nodified

pol ystyrene (HI PS), styrene/acrylonitrile copolyners

( %‘e}?n(s: of; [ytrgp dﬂhfeée ?rt <§'%'\ire( o dl@FErSSgd Jithin ¢ %amx polymer by
pihefosgeaicysipd Airing ﬁglt svmn@n@am on gleltdmg This pigltly IdQseable morphology is
CRUNRRE & Yesult Alie 18 theuBIRGI Il ﬁoﬁ&tgy qubeq{ul@ BRYES h&ﬁn&@l&/ﬁlch enable

p0| nt terrper ature of one or_ bot he conpone
FErPatRROLARST TepiBtsoiR aéH‘ﬁ&taVﬁéP%hlgttetﬁ%wt% enisni lastopgsje regions
bﬁ‘tﬁé)ﬁmﬁ-bfba&oﬁblymmielfgﬁﬁﬁlﬂaﬁt'tye r@énw&oh%n&ynam@m@es Shearmg

Eﬁécgarlg)u:r]lgtg ceorma bur}él abo%ﬁléetveqotg P’é’g‘b% quérate%gglpésg%rma{ﬁnﬁél?la@er encircled
desilastoehet. dippe scﬂnﬂnﬁ:n@ thasadlegineb becpha®tlndey iehgromérgartitixd datRed in the
aR! oyed. These 30 include mlls, kneaders,

extruders (both single screw and tw n-screw), Banbury
m xer s a"‘tf‘*&!‘”éh‘é?é‘l‘%"e eafrcre thermpplactic pofyedsefis Slsndsr(ERO)othermoplastic

NMeixskdhgkr BiBAls (EHH), Qﬂrﬂﬁﬂ%%ﬁﬁﬁxﬂsx@p(ﬁb?arfd's@%lmcgwgmg%letnh@ "FPE and

Al_ﬁiggb%g% bon of PBanbury bt%t ch m Xers and conti nuous
SEPBE WPpRRYsgthe Liyerrd auitiblogsanlymes, inglydine

f Ginétomitedy ubsatitatdd dedivatves fh@xlebfmﬁfhdm btiond) nébbér él@ding conventional

T TPE it i | h .. .
Xlg%k %L(%lymersa ﬁs ec1%l1(})/ éi? ggésl blpc = er, Iﬁ%{' %P\l{?%tfahtl # gr\é?es,kxgilqg}?r vulcanizing

t #@ntc 5ﬁ@é’*ﬂldmen¢lhlb@kepﬁﬁd b}d}b@lﬂmgﬁb invemtddanulti-bigek copolymers with a

uﬁﬁ%‘l%%’d gmongmsﬁmgortegmﬁgr&g&lt t’hﬁ r%§r E%%%(t%l rJ):Xf'be used in

for TPE and osi t1ons
biogBie & BRled Ahesct: £rs artignaily %?Séletkme&twsylmmﬂWBéwlef Acimilar
ah@tﬂdure Qﬁnjﬁﬁir&t 18 RRentsHRY RePprelifER msMosfeﬂ AU, 26,770

20 nmost .preferably fram 75: 2

TPO ap% i AL ““f ﬁ%d‘\it&?"éﬁ‘te’s o thigang °aHEﬂ ‘%&F“%FE)Y&EWSS a Mooney

c Dlp@blyyt’(h'ﬂ 10 @ 009G pinaticirimgerfrym D@ tof16 §) Mosd3deferakt frbnl 250t 100, and
aH)QH%ga%ér?b £ (ﬁ? etlj] ?%u?t%) o%);ilo%) eﬁg r@s%?ta Cyglfléhgcﬁaggge{rj tﬂr low degn%ty
m?lgqﬁhquna,tpplaprgpylm (in¢ludirizatakticc ppeity.sprdidtaytipaidyiopaet medified versions
nﬁ)\éreab i ﬂ%?yélf ﬁt&m’lﬁ t&hﬁmeﬁ 95u§.4ble Jt}ger@cgﬁ%eé inbRude Haﬁ;s?yrene rubber

preferably from3 about The ratios ‘may

b& L&A e G%Wgtfﬂ@“e/afrw@mtnl"s@e%lwsrs BAN).gubbgrmadified SAN (ABS
varmsnmyrmwmcsanhﬂﬁaé@p&ﬁn&@nw derable literature
i for ch t he phase

i1 lustrat.i ue

cont i néﬁet ble"gilm%’h 5 ﬁéﬁ%ﬁﬁglfyﬁ%m\% & qut"g te ZSpesLvesPmpgygnts at a

Cc empetatureenduad of abovkGheamdt peinchem pedatare pine Gtt’boﬂ'kdf tHe ed'n;bdﬁents For

t I S °
I?do§t Or@{ltﬁl%ﬁﬁopﬁ&ﬂ;%}é thlfs tetn Q’gtlyrggnegéiy ar.%)oveh].%f)‘k%’., most generally above 145° C.,

p |a st preferagly abcrva 15 &¢ éF smathtylmem suxingRe isedingwooip@es itngis capable

Olok x%adﬂﬁn\é@he@eﬁx%ﬁ teﬂtp&aﬁ%JMd%ﬁ 'p%lhptﬂ§mﬁ(ﬂge @9}” H'%_ferng{(}?ééh These

nap th eni.c or aro process oi | are al sul t
{ dielude Bills o ﬂxyuqer%tﬂﬂoﬂtgéf P apﬁawrsscr%r%nbury mixers, calenders,
pragd @ Al )Th@sehﬁbnaélﬂ nakid fad me@RBOmAN S pend E)le{he lﬁﬂéﬂ k&nﬁ‘otﬁm Q

to 50 art 0 er 10 arts of total
e ey e A L R R S A
t tB@ntpnrsomassfplltngveo\by 4 hél migg bl ovadjbypnertucier. Alypitalle, LN IV
I t
19 I ntg gylﬁléeg%ll; t%tF fggcﬁt%of\%gisel?ng aat %}H{féltl (é)% dg@tfx on\gentxonal block
such as calciumstearate or nc st ear at e,
(pol y) al cohol s incl uding gl ycé*5 (pol y) al cohol
et hers, including
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gl ycol ethers, (poly)esters, including (poly)glycol
esters, and netal s alt-, especially Goup 1 or 2
metal or zinc-, salt derivatives thereof. 20 It is
known t hat non- hydrogenat ed rubbers such as those
‘conprising polynerized forns of butadi ene or

i soprene, including block copolyners (here-in-after
di ene rubbers), have lower resistance to UV, ozone,

~and oxi dation, conpared to nostly or highly saturated

rubbers. In ﬁl i cations such as tires nade from
°°E?JWEH§P‘F?‘61H§ uRsBESPH icoraParer hEFO exnrpesiinns.atGeosrallyofor §PB aml TPV

colipS4tibns, m&mgﬁ ratib bf blsck Km%e; t‘a n{uﬁWQB&Q‘Fyﬂt)@m%axﬁmpfrom about

bI a%clf é nprove, rubber stabil c)( al ong wit

AP 18529 ﬁ@'%efafaw frrp 882045 40 §?rtaf‘ BRst arﬁfﬁrgbly ﬁ;amt?ﬁ 2 fokSKTS. For

Tmmllmﬁtha%@ﬁ‘dmwf hﬂltﬂ;tﬂtﬁk PépREALRE to |p51‘f%t[ktﬁh th'iy be fror? abo&Jt 49:51
[ e at uration

to BBSIP $95 ol b B4 /s ab S S0, Hor GO ReH pofine Py

apph@a@redhe weight ratiochE chuldirbldcierphiginedt) p@lyolwe;ahahﬂlsd RStond bt 49:51

| fo fabclum 95' I?rﬁ)geeﬂefter%blgo[ﬂg}ngk 8510 a&%uqn%j 9(; r rg]ratc%gr}/%%% lr‘]l'gggaelé(?y changing

di ene e astoner yneric CO
the ppeainrriéng af thermousr@mpoxam TieEe iappkilgatie ditstire diuktoiting

te@l!n?ﬁé% fbrschﬁl{kﬁlgfl‘i%hgée\é&)tﬂfxlty%p Q‘[}Q&ﬁm% 8 V{SQOrSIt&IYIOQ Qfﬁ:g [ (ponst ents of

st.abi i zi ng pr operties. Representative exanp

a blendiapdha parsop skilledip thigpst maxSIpHIAIE Decessiy21, N220, N231

N234ghe mﬂd?coumaaﬁons Nﬁ? Qontaﬁnepl&essh%éﬁ plléﬁégzerm%rocle\e@ﬁl Slds

N358
Rl%%froc%% oﬂ%@gga ceﬁwg & TNﬁG?gnatlwegd paﬁfﬁgnc ngymc Nogqmatic
proSRils N8 2D suitablie KIAde. GEBRAR HoAT (O IISdJILa&§ kS orld @MerdbBAD 139 00 parts,

anagm%g{rpp aobrf from %nglj(ﬂ%n; C?ﬂjlpird%? 81456%@]1'_%0 nd age\:/ Snl;palloyeed Higher

S ran

: an@gme pﬁqll ryay teid tg nmjrdn@ thepeoctshiog ef the 2eutling ai'blﬁlﬁt dﬂﬂﬁ@kp&ns’i:fc& some

t
ph gtfrhll E%Eé#tles gdﬁx'ﬂ@na? Lc%gstmg%ag‘{ncﬁgpéong %{1 ?TEaTS:c%s acg!i(salts such as

suc | cat rons’ t
°al?b‘|5905|tegffﬁéﬁr%‘" ZiA gfeds Pter(BFQY)FIPféPlé H@“Fl@a aiywés (Paly)hleohot ethkps, including

ghfeaT dueins, (Jofgdsierst ﬁ@lﬁ@ﬂ%&p@l& g@f&@l Béerf, %@fmgg{ sah! @?g«gaiy%}oup 1or2

freedom to include efrnative pigments or
el SHERGsalt ferypiives Mgeeh - hued-tires or tires matching

t he Icie kidwntthat hbehyaetpbrate® ndbeds HBRadARES Eddhpriding p oBmerized forms of

osi.tions t.her mppl astj c bl ends accordlng
o R B 1ol R et R £ FORRY Bpfover
resigtdnice wﬂ‘dams, 4ol agidatior, ckamgaved tb ﬁhoa&lyl‘ohﬂﬁ@l&fy sadaﬁfwsﬁbba% In
ap Qil&l@%ych%billé mﬁdet}?omac%%llf}osmgzso 3 at W }%‘Er %Oélﬁ%l ?tﬁfcx:lf P]fedlene based

rotectants suc erlals®
¥sf 'ééekna‘ﬁlutomcmpe@te catbbreblyl itd mfprqymtd)qug&rbﬂmy ata»zg;m&h exti-ozone
da 1636 AR tSiGRE AR g
“or ozone. auit 21%9 o g?r(l;p ggfﬂglrs?%c:og%{géé glael e ntén oo Y fessing
exgemalnleatleisgh B‘Pﬁé‘l“?tmlb ﬂtlcwamcelar wpeliptientasd prblestiok surface layer
(coutidydoaktaded &) 1shhibadyet athBeaZdn iRheRQL4 to artlcles formed from

ghen 4ene i am nes, hutylated reaction products o
°°EV° onabyfiens slpstompragadify 5ﬂéﬂ¥%icéﬁ‘@1’c{5@ﬂﬁm pol yphenol i c
ani tBoﬂQ’dndamlBﬁa.l Thg)drm/q Mmﬁapﬂﬁﬁﬁdhatchﬂ!@ﬂala&@ﬂs fRlalidiBve of choice

fodl:J'G thtlene Ilox dants, thioester ant OXI ants1 and
br eAdsS ﬁ%?“eosf iliging RropeIiiss <R eSS AR s of FarpRadblasks include
ASTIN N1 0, DU 2L N920yN23 1NN2GS 1Nag2] M2, amand, OXiSciavss, N3b,wa33ayiado,

N7 Q\Iﬁitﬁ% gg%t N3 T3ONYRL R, "ﬂr% ONG tﬂ\l%i gz%gi y&% N6z,

Pol ant’7 oxXi dant” L an
NW{@Z‘%@W NR7SN9E, HPRO; a@d(NQ?danhesWaxgmtba:ycmme iodine absorptions
R34 SINls M DOSLaYE e JoRRE Y
a%F\lrli-gll ant i oxi g)lé% an%wlor gglﬁgxéf‘l%/lﬁ(ég%? llq%ﬂle’ %\%ﬂ? gtr% /I&% Rsnerally,
appl i cati ons, the anti - oxi dants and anti-ozonants used
wil | :
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preferably be non-staining and non-m gratory. For -

provi di ng additional stability against UV radiation,

hi ndered ami ne light stabilizers (HALS) and W/
absorbers may be al so used. Suitable exanples include

Ti nuvi nTM 123, TinuvinTM 20 144, Ti nuvinTM 622,

Ti nuvi nTM 765, Ti nuvi nTM 770, and Ti nuvi nTM 780,

avail abl e from G ba Specialty Chenicals, and

Chem sor bTM T944, avail abl e from Cyt ex Pl ast | CS,
stpaligsragilersieed eacion biacksiamgmplogied. & thesxtdpecostddisidentiadspytmit. For

~ mlaﬁycslubld@ghd&h&da 1 ﬂi&éénﬁnﬁlgfﬂmk ngoh Waﬁ@ﬂlgfd? thg%gﬁga{l%e little or no

SUu riror %ur ace uaI 1ty, i scl ose
cg0Pplackdhefeby el R ephis desien fepsdom tgdrsiudp eléraniative pguregts or no

pigmetesall ndeltltlﬁ‘le@fFBJ aYied niataluag Bredbisg IEh%%lh&léare ém possibility.
ant i 20X car bon ck,
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crystallization analysis fractionation (CRYSTAF)
usi ng a CRYSTAF 200 unit conmercially available from
Pol yme=Char, Val encia, Spain. The sanples are
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D792, Method B. 15 Fl exural/Secant Mdul us/ Storage
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I eC QY& sinSasﬁ*@J bR B YESGar ¥
wher?e1 ?M is the strain t?l?g%g%é% gfe_flg 82§?§49D§143' a3
fheB' St s giepsurkd aries BWE Garaer Crl@.sﬁrmtﬁévht:r@glotswé° Saprelfied
ASaivDngst he 1s™ unl oading cycle. - Stress relaxation is
neaﬁllflraghat 50 %ercent rai n and 37 C for 12 hours
usi ng CThe qZﬁéstn}ea *ieﬁi/lusmg Gardner Haze-gard based on ASTM D 1003

Procedure A. Mineral oil is applied to the film surface to remove surface scratches.
Mechanical Properties - Tensile, Hysteresis, and Tear .
- Stress-strain behavior in uniaxial tension is measured using ASTM D 1708 microtensile

specimens. Samples are stretched with an Instron at 500 % min™ at 21°C. Tensile streng"ch and

- -elongation at break are reported from an average.of 5 specimens.
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I nstrunment equi pped with an environnental chanber. The
gauge geonetry was 76 mmx 25 mx 0.4 mm After

equi librating at 37C for 45 min in the environmental
chanber, the sanple was 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 at ed using the fornula: % Stress

Rel axation = L - L12 X100 LO where Lo is the |oad at

50% éf’%fﬂﬂ 380”0 dvetpiits iaAtierminpd frgm eyric foodig tat1 0696 apEt00%trains
wSing ASTMAS 1708 micZotblRie s?aecaﬁ[&ﬁ twlth@n ﬂl@&cﬁllh‘eﬁstfqu%ﬁﬁt The sample is loaded
| re C I ed out oOn-sa es avin
SRRl Pihorgls R e g emh t HGahAOgE are
cofuBittedimsingtan exmhemg@mmimyerc ONGé 8% e@ﬁenale&aml %n?pfe?g ilBQ'ed to
Cc cu i nt

eaﬁllelgrgtg %mﬁémg)tuteﬁ atl t%(e tfasng tem %-gtgﬁerl?gﬁrel t%sﬂbqnﬁ}l H‘n?ﬁé g’él%ff étrz}lg;cychc

equr@tecth@dretrmtwsﬂ@ssrm SO straiatiroRitheGirstruhiohding cyble @ak®rded NBercent
r&%%ry el cgc eriﬁen&a:il'eccgicagtgcﬁfrﬁ {hte tﬂi?st inoa%mgg)g ?&%ﬂ“ﬁﬁﬁs}rﬂ&i’f which

stress- ngation curve strarn

- tmo%i\fétﬂlaefbm@fe bage ling gBite pgrcs;pee@qmelnsde@n@i seported. TMA

25 Thermal Mechani cal Anal ysi s (Pgnet ration

Tenperature) i s condu®Rezdven = 18oeter x 3.3 mMm

th| ck, corrpreSS| on nol ded discsé,forned at 180C and 10 -
Lng, pressure for nut.es and then air

quené‘h%r ot S“a%Pst‘J‘fe&FPé ﬁ¥°"ﬁ§°é‘§]“$ @d 5 g joa styain whege e load returns to

thp kabdlindilueing the i Wevakling eycfl mer . In the test, a probe =~

}Mhtehssl%?s? aeg%]dt{o ?‘?A lﬁgas&rétp at Q(F %er%fn am a{x‘rcf]?@) IfS r Ell.u'lsed Uta(l)l Instron™

ipsirpent aquinped Wih @aﬂﬂwmmartta@@lmhen The gauge?éﬁmeﬂ’j"l@asﬁb @abex 25 mm x

0RERR! ARk eelnhégmglaﬁ;vg@ 68 45 il g%‘ﬁﬁgﬁéﬁchm% QDhele was

t emper at ure I ment
speriistl fo0gtrain gd 3B freint- rﬁire%m resordetzs @mciﬁmpénme for 12 hours. The
pbARe atfs£laxaABRhiye? | ShdubIA) cdisulARARHE B f@MRuEOTPr essi.on

nol ded disks forned in a hot press at 180C at 10 MPa
pressure for 5 m @yg,e&s@@gx&tmn_ém <g@pl ed in the.

press at 9OC/ mn. Testing is cdrgduct ed using an

RE cQ tlr oII stra| n rheomneter (1TA i nstrumnents)

iﬁ s Fe Eﬂi’ﬁ} tQARE prddvls theiload atr Wopercestt sipain afiep i hours.

t est I'l'h:g;ﬂe ﬁbté%lé&ﬁm eRperiEHdfts i br® czﬁﬁ&ﬁdileda sﬁﬁﬂleﬂuﬁvmb 2! déhsi%aé'f 0BB g/ce or
Sl e
5 R R KW, G R8Py BB oo e o 1 o x 13

: Os4erprar“@tb iz @ mmpofchgmting s sanpleat hblf the species SingtR. The sample is stretched
- at SUERGH Rit" pZIS’E%Bﬁl 1{1&% ”l]hg Qegr éngég Qﬁ CQCISIE.EGd g%ﬁe aréa%ﬁ%eé 81e stress-

each tenperature t torsion

elongaiiqn gﬁwpéq stfarneaa g)@ﬁ@ym defad.1.8n pvgchisof at least QSpealmans are reported.

mlltude bei.ng mai ntai ned 10 between 0.1 percent and
ent to ensure that the torque is sufficient and

t h at f HEehhiehernysis (emereHen Tonperard) isteeducteden Himm dipmeter x
3i3hin Itlﬂik &il@fdsﬁorf rﬂdil&iéﬂ dst:s 1Omé dt $307@ kit @ I\Mnoldmg pressme for 5

ng uL{ nS| on cﬁ oL revent slack in the n£p

G h P kB s Bt 6= e Thlt e it Ferneerin-
Ejmerp Iﬂhmﬂmprm widh 1i5mam edRie tip N B519-0416) is applied to the surface of the
sample disc with 1N force. The temperature is raised at 5 °C/mm from 25°C. The probe penetratlon
distance is measured as a function of temperature. The experiment ends when the probe has

penetrated 1 mm into the sample.
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the tenperature, particularly above the nelting or
sof teni ng point of the polymer sanple The test 15
stops at the naxi.mum tenperature or when the gap
between the fixtures reaches 65 nmm - Pel |l et Bl ocking
. Strength Pellets (150 g) are loaded into a 2" (5 cm
di anmeter hollow cylinder that is nade of two halves
hel d together by a hose clanp. A 2.75 Ib (1.25 kg)
| oad is applied to the pellets in the cylinder at 45
DNAf or 3 days. After 3 days, the pellets |oosely

conghintlehRchafit ABalGHd (PN@P ii&ﬁéasﬁm%qmglgfsﬁ Eﬂea— Higks formed in

ed fromt orm and the
ahPHF%é ALt i?jl"%fzpﬂeﬁfaﬁufﬁé mifyges apg thempeter ce¢ledamd@meqss at0°C/

mip.eTdseiigSis tahd QARG S AREIBhRYledBratd YREnRET MA ﬁs%tuﬁﬂﬁ@)réﬁmpped

-Wﬁ&#ﬂ%agﬁw‘ﬁgﬁﬂﬁéwqggéfﬁﬁégf force needed to break t

I'ndex Melt index, or 12
i s rebSum eldqueris essaradaag & aiat &t dﬂn&'ﬁh{bﬁa 3238w GO Glintpiis

i nd 110 is al so neasured
cahBeh B ik Ber s R T B s strmon S e pleged
suq@'ﬁ?teﬁmabtytew@aﬂ frane11PeCad ZHOGC (5I°G pérGtep). WitieR temperature the torsion

deﬁlﬁé:éieQ ﬂ@&shx%g atgf%% fr%r' }l ?@ rzd%sl gl'gn%u ¢t eaclﬁléda %glg gr rgxiurnl ined
betnseRb5 pardestieng 4 Pﬁ@%ﬁ&h%ﬂ@é@t ths tctmlssmumm and that the measurement

rechdisGR IO lidaeRgaRe and allowed to crystallize in a
col umm contalnlng an inert support (stainless 30 stee

shotf i3l spdriotre PEduedr mgnteined (eemprasion mods) toare/@Cslatk inthe
sarﬁﬂ@bvhéiﬂhefnﬁil%xﬂﬁm& ok6drl Aya ca—lns@qtﬁgée% krlp éeﬁarﬁghl AE Iﬂﬁ%ases with

h an | nfrare det ector. An chr omat ogram curve
t ei‘gmltef?élﬁe GaTElabosyheanding py fgftert%pomt gEtherpdlymes gample. The test

stopdt yeRax BERTe:Rpedn@abil wifen 60 bAN BN Tk Gihidés teAGHES5SHAT
Pe{l‘?%lgc%ngg{rae%ﬁe of the.eluting sol vent

zene) from20 to 120C at a rate of
1. 5@¢lietsr{150 gJ dre Rplisdninto aBf @etn) Giameteiollby cyliRidr that is made of two

| hallvé%rhgﬁ t&%ﬁlﬁ%{é%?%e cqa'ingcw 207@% rrg%@ ’kgj lga xg %pré)ileﬂg B'Pé pellets in the

di ssol vin
cyljnder at 4% G foh} W@b@ﬁﬁﬁzéldeYS(ﬂT@B)lttylogstelyrqonwgda‘teonto& cimlmdnml @Haped.

plu%6 Bfie plIFS reRR S EIm tﬁ@%o% 'aJﬁQhe' p%llét%[ fd B{c Jngasuf%ﬁ by %

Pa) nitrogen onto a 3 inch ot (7 cm X ¥
°Y'§idéreqf blogle Rellctsde Rwrwws’ag elozxmnsﬂ fnstrumenty 1 oeasfire 36- 40
corﬁﬁ’sd%w(e ERQ-aRA PBkeat BRRYIARnto b&GANI cal qual ity glass

s (avail able from Potters Industries, HC 30 Box

B ownwood, TX, 76801) and stainless steel 0. 028"

(P 0I Mnlt)mdexiuoaqat méasfngdl m}/ﬂbcfoﬁlaﬁdgr @ith (As% b ?ﬁj s_erc&fartﬁh 190°C/2.16 kg,
e ets ustr ive [ onawa
e ot o pEtd o R SED o CemBoRaTd 10

AlRBRrol led oil jacket, set initially to 160 C. The

col ool ed ballistica 125 C, then
P oyl bl Gk GR fad BhadeR MRS wiifia Srrdiara
acqogpstinggp the Imgthod dfSeribsd inTIIB 4,798,081t rRhel cagehsicién tabe httalyﬁ&l is dissolved

_in mcﬂlmogenmte b Jllla@ec;tg malﬁ%eqlg gﬁddl%nﬂ n#%%{aﬁlﬂ%edg merqt gsZau{?ess

per mnute.. Approxirmate i‘ons of
Steflrsb‘?ﬁ DY @5%@9%@@ tedPGmna a¢0émz:@teI0é@t1 wmm. hecolumn

is éhﬁlpﬁéda{uth(hﬂ infheAtieEté! AGIATRRF Ql‘}[nlnﬁ%r% curvd¥€ tRR bohBBfed k by elutimg

concen Ja ed in each fraction using a
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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rotary evaporator until about 50 to 100 m of the
polymer solution remains. The concentrated 15
‘solutions are allowed to stand overni ght before addi ng
excess nethanol, filtering, and rinsing (appr.ox.
300-500 m of nethanol including the final rinse). The .
filtration step is perforned on a .3 .position vacuum
assisted filtering statlon usi ng. 5. 0 pm - -

etrafl uoroet hyl ene coated filter paper
Pd?”aﬁ‘z% ragijonatiqn iy, nics Inc., Cat# Z50WP04750). The

filt rate_esd fﬁ%%ons are dri ed overnight:- in a vacuum
oven HE PeliRnatitiaticanird by digprdying 15c24) s a5 alamerdn 2 liters of
1, frishlerdbenzened TCB g ‘St‘irfh@g for2OholiGt N Af'lfélp\éﬁ'h%r sblBon i 1fs forced by 15

ps%g d&?{)} (% ef? Blﬁg 25§ mch p}y 4 fa gitcél7 Q%m lercr%))( !stg:ri1 E:c?llm)in Sa%ked with a 60: 40
(v tv)epggyé AP-60 methi{609et26 Rhpsphérival] ettnimfhieiny BR& beds gavéhamle froan '
PSS RlE i Y ] es are  di ssol ve
oand he rmééeﬁn(l: ége)gg{? E at ‘P‘?g —{%h%ts éﬁg‘P PSS Segb R g mm)
digmster e ire phes (apailableitamdelldto beed IndisirinigDréve, NG Toabvwapss T,
14109 Mrize oRetis iREsed mgﬁheﬂna\l@ brﬂx%llM‘dlf J%%%SB? mMaAa}%tgw °C. The

25. correspondi ng

onmet er
°°'?‘$‘8difr Lptegolet baflggoally oS pGFﬁ@n dk@wowsd 2e0ee niéd)4u’§lpﬂgmnute and

' heldF@(bne hdur.aRSHHETESIs pRbdded Aatdut & rYM/rI:nIH ﬂll@thg Fe?r&@lgmﬂe% mcreased

at??@?e’td tion plel ay. To achieve m ninmm signa 0- NOi

or qLPanlinmt"at ive analysis, multiple data files are

add e his 25,000 HZz wth
%FIIOQ&E c!l}{a’)é)ﬂg ;lr-xg ortlcg %(Ifi{laataffo %Bprﬁ]eaéatwq-’ﬁgE% %‘Wﬂ‘l‘“e%e collected
in gi}(est:ﬁwm tygtgdjfr@poq_@ﬂec@u Thegpolytherinchiceraated ubéiﬂldfr&ﬁ&b@mg a
I%GHRJP td n| det er.mi ned usin
rot Rrgnvégl g Sglgfglﬁlédupﬁngtg EW J@l Ea €r sgg\{ujn r&namﬁﬁé g&;\gentrated
solyjions are aflowedie, prandmgraight beQl@ ad@@g_exgis? meth®HY fﬂteru@&nAhﬁﬂhg?

(apEﬂJIXCZE)OMOG fn@Sﬁﬂ@Nan&l%Mim Gfe I dlsf EPatne
0 n-p e et er%%[ Us a§LeF1(§lg.‘%U(§ 2h Cfﬂl:n!lt%gtstﬁ% \Rllrt?q‘l J]onaB
p n vacuu81 assist é?en 18& wipgt0 pnsg)lnetra,ﬂu@pqhﬁ}m)g c¢@mdff¢er| ®per

(aveidebtt fmm Qendnics Itnca Chts zmwnbommt Thd faﬁat&@fra%uo&s 'a}egi%&?az%mﬁ)gfm ina
vachtl U@at@?% Lﬁﬁrde acag’t cin fresh cl eave

Surfaces, T 2B AT Qﬂd‘é?FdeﬂlﬁI@l‘@ﬁ’é*éﬁt%n net al
CWM&OA.Ial}QiSSkS with a double carbon tape. The sections

are examned - wth a D N7anoScope | VTM Mul ti - Mbde

AMIhd B RD R BERIRAS Mihd LR m@e% 8L 508 mp@RoeSensor

re used in all expe eC|

et °f?‘iaﬁlrf1“6w/ W@Oélﬁlé%fpkep@meﬁq@éoa S\fmnltesl zoro mmmmmhe Eamples are
-dlsanﬂ‘ndd@ﬂi‘mun{bg&m&BSy hdae; (fﬁﬁgtulﬁsraﬁd 0. AR B dﬂt%%Lt an ol?ected
al

in order to provide

.and t
Wi sclos uc% f}d@ﬁ% SBPPURERE AT 2 ¥prign hnity RlusX 400MHe Epettrmmter

corgeoprpding torag”(t resoranhatfrsdudiics oQIOOFSQT’tIH% | B thlﬁ@sdAéEJueH ﬁs?x'ré' dob9
- e QIR D% o 6 gy st. .0 i n_pol ymeri zati on '
el ‘Hgf{i"s B g iepbiGors f&?ﬁ“ﬂ%@ﬂ‘%@? PP BIPIEER tiggpkto-noise

for gwg'@pee aphlysis, epétipiervgta fites yeadded tigbthet | fI'ﬂ@spbdﬁral Weidlth is 25, 000 Hz
with Qﬁﬁﬂlﬁ:@}n il sé%h)‘f%l@é‘alta p? '&?sp E-, Isa?n% eeg %ﬁ%%ﬁ ygﬁd gqu Lgm a 10 mm broad.

pr epar ed under
banﬂ(grci})ﬁ,e]l“hezcg{qowqg mq@qurat@n gs determined using Randall's triad method (Randall

J.C.; IMS-Rev. Macromol Chem. Phys C29, 201-317 (1989).
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at |east one of catal yst (A') or catal yst (B) being

- capabl e of ‘formng a branched pol ymer by neans of

chai n wal king or reincorporation of in situ forned

ol efinic polynmer chains, and (C) a chain shuttling
agent. 20 2. A conposition conprising the adm-xture or
reaction product resulting fromconbining: (A a
first olefin poI yrreri zation catal yst capabl e of

taI line ethyl ene honopol ymsré’ by
ttoﬁ’y‘i]g‘%g% &F@%’I on; (B) a second ol efin
pol y tion, ca t ca abl e, of form ng a branched
pol y %‘?#Oégfgﬁ caleCtF‘g/‘ﬁ?égf %if‘%‘l‘?ﬂﬁ@ Lsfca ERAT hmigetdaiengjth a FC
Cgo aﬁ:g;h@@p@mm FIOrICOR dlﬂﬂloﬁd weﬁﬁrslaﬁé s&@ti6f 4 Alﬂm‘ﬁ%@ Hak 1R 2
R a tling agent
t £1%0 m@nﬂctm(ngxre glacetaﬁ)fl grﬁ %ﬂbﬁﬁe@&fl mijea iREf?Cgh and mounted on

rocess for prepari
flard AEMopreiressyesital spport disks with ia n@blmmmﬁbé mgle 8dchdls @RS xamined -

thdﬁ])l}@dﬁésc% ) cond| t
0Si ti onbﬂm%%ﬁgagqﬁﬁqpm grpwars‘ége&‘fcflﬁrh Nano-sensor
t‘BfngEeld“i‘Qk‘?}PT’}“F?@tSf rom conbi ni ng: 30 (A) a first

Iee | yneri zation catalyst, (B) a second olefin

1T1C Embo

‘Bﬁ‘m%*%ﬁgn cat al yst capabl e of preparing polyners

di ff SI cal properties fromthe

pol yﬁe@% ﬁ%?‘gm Spe&“ @ fﬂ)’e“l'}%lﬁd cembipatighsthereof are
CfRSFiphisedesipabie aphharehy delﬁﬂeﬂﬁsm 01?16r 18 prol B8 8dtailRH BisQbsufedliah . %Eended
clafys - Or catal yst (B) being capable of formng a

branched pol ymer by nmeans of chain wal ki ng or :

r ei ndofFERAsItien C‘mprismg e admikiorerve etactlon prodact Eb@llxluﬂga’fom combn]mo

For Cean o el S N ane 11 b ook

for parin nol ec
copo %FFESFCOB %lf)ﬁf} Eﬂbﬁ’@fr izatiop entalysteapablp @ plupring @olsnete Hiffering in
claettiéal bmym:h ORI tieZ BoinQHk i Sré AR v oslt
p&l9 nc% diti t he adm xt upr%gﬂlorgrrpg%ct }/A%nh}gr%ﬁg%?requwagm
esu FrSM conmbi ning: (A) a first olefin

poly PFF,lieaStzcurb pixatatyat (4) V@ta@&@meﬂw@gpaﬁl@ B%ﬂﬂné‘a g}hlg:mdypolymer by

i Skal l.ene et hyl ene
mp rreralknlzvgat%?%&;((ug)orpora e ngﬁ‘as %E"S’F‘F‘EXI SAPbes ghaing gnd
cat a(ci@tCh?é}aﬁiwﬁllr@a@ﬁntform ng a br anched poI ymer upon

10 pol M%ﬁ}bcﬁﬁgﬁ %pﬁl’mgﬁ‘lggcﬁmg‘[lre O T actlf)xéproﬁlfcg%ﬁgtllr%f@fn combining:

rei n&grporatl on of I1n situ orne
chai {9, tfi@lefirpolymerization catiiyst tdphlrigofforerig a Highlylrystalline ethylerie

~ hmdpblynia}smgkthgg&%mfmgg{ med froma reaction m xture

COHS@U ng ‘F‘?j nt| ally o et hyl ene as the addition
pol y SRt LetRRsbRsFiZatiengatlvsirppaAbleres forming & handhadjpolymer upon

. pdlyresrizativntbyineats ofEHag, walkdiy oPFe@xfc@r‘béQﬁ&ﬁ e B B tne d;r@gfemc apo&fmer

cRBJTRRLS or bl ocks differing in branching in
copol ymer possessing a nol ecul ar wei ght distribution,
My M§,) achiain shetglinglagent.3. 0, nore preferably | ess than

2.8.3 A process for preparing a high molecular weight, multi-block copolymer comprising

_contacting ethylene under addition polymerization conditions with a composition coniprising:

the admixture or reaction product resulting from combining:
(A) a first olefin polymerization catalyst,
* (B) a second olefin polymerization catalyst capable of preparing polymers dlffél‘ll’l“ in
chemical or physwal properties from the polymer prepared by catalyst (A) under equlvalent |

polymerization conditions,
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6. A nulti-block copolyner formed froma reaction’

m xture consisting essentially of ethylene as the
addi ti on polynerizabl e nononer, said copol yner
containing therein two or nore, preferably three or
nore segnments or blocks differing in branching index.

20 7. A nulti-block copol ymer according to enbodi ment

- 6 posseSS| ng a. m)l ecul ar weight distribution, Mw M,
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e33..t %{3 preferably less than 2.8. 8. A
f u n ct? 0 ﬁ%t A=l ata@ﬁ(%ﬁr C%‘ély%@)t‘ﬁ@g BaPERlP Ofbfb@mg adwpoheypelymer by
wéang pfichain evamw@)ﬁtb@{dbx’ﬁﬁﬂﬁo‘h 0B in sfu foPmeddIGHRTD Qlkcgjgms and

deri me&?‘m% @ulpg) [rer accor ding to any one

enbo 10. A crosslinked derivative of a
pol yrferA proesss fir prgpariog ﬁlﬁ‘gﬁ)ﬂblﬂﬁﬂﬁr vx&ghtlﬂaultlt%ldaﬁ Ldﬁgf‘yﬁler comf)rlsmg

' ethyle a 0 e 10
c%ﬁﬁ@tfn%' ﬁxgl h@udﬂ a& H?PD& fg(me 5 q? %CO&]?IH&DS vmh a&oxem%{ygg ?c{npaggxﬁmg

c o np rtP%‘l‘qﬁfgxtt“h er rsagion prndltct‘nesmmrﬁomfcoabifﬂng m at | east
one I(ay Eﬁrsﬁ’&eﬁr?pJ%eEEJtl@%%a#glt !:a b € of fc|> eaSt ?gﬁ@rc s%l ine ethylene

a lamnated article i cre,
RBoRY RS yFﬁ‘kﬁ’F‘P"dle&Wr%ﬁP'éctl on m)l ded article, a blow

nol deB) asecondl o@eﬁn%og?gx%ﬁl cgﬁig'stgﬁn%gﬁ :oﬁn%)m?ﬁ%gg}m%gede poiymer upon

p%gme“za"t"il g’ﬁ"% ‘F‘i%@rl ﬁ@lkt"ﬁ 8r weRPerption jgBin sitwformegfolefinic polymer
Cﬁlammancat Ieast one layer of a multilayer film at

I east - ppalalnr%x‘%[l 01;0 a | aminated article, a foaned
article

& honwoven fabric, an i nj ection
mol déd Aameltichask cepolyhmemfonm cﬁedl aaédch(ﬁ]l rﬁxtuﬁa coRsiMifls éﬂ?zlnﬁleﬁ?y of

B ner acc 0 rd
2 %'%e'gg %ﬁg% Aditf3R p gﬂ&ﬁhﬁfeemo lﬁ saé E %/rﬁ:ant-lnﬂlég therein th?I or more,

Prg{grably g\remobfnog spgohenis oabloctkeé@ﬂerumn& brlaaghel@ iikx, 8aid copolymer
passkdsing @ Yilechlhd \W1g}@t:hst!n§1ﬁ§>h I\Q@M g%lgsrs th%.n 3 % rlnoargn erg 1agl(§/ less than 2.8.

artl%l oaned arti cl
fabri’c: ‘3 tiblock eapplymenfpmed domensagtion, mxautslcmsmcg aedtially of

eEhlytene{:dtsethe ﬁidltlbﬁ’bﬁyrﬂmZMH@fOIn'ep kefd ¢ oyt cé‘ﬂhﬁﬁ Ylgreméwo or more, |
‘r%fc@?dl r accor din enbodi nent 6 osSI't
PCon r?( Ty PR S s Ohbl?‘llf%d‘fff"é‘fgﬂ“i‘ B‘Pn"&‘ﬂg quﬁ?f at | east

Onle |7ay\enulmbloak eapblyinbray@ididg to embcﬂlmaneaﬁass fs |x§&{&ﬁlap®elght
aa a fi a
ngmlgn i ga&tlésgh&”?fmeoé %%aWﬁﬁedse a"ajr‘il cl e, a bl ow

mol déd Aafrlﬁqﬂellmélzedaierlva@t/@ofrmlrmelamdopdlyanerefanaﬁne of embodiments 5-

7adhesi ve. 15. A conposition according to enbodi nent 1
or 2 wherein the shuttling agent.is a 10 ‘

Stri h)gd M&%FIW@ %F'M%ﬁvmfmpomedacwéin@toanjoyde of ¢t diments 5-7.

conpoong cﬁb@ﬂﬁlﬁédmeﬂ\gltlfwf Gty abordiff D OGodtfkafRCH

hydr oca r ou 16. A conpositlon accordmng,

e nbog? né R E{IYT% E\Rﬁgﬁhﬁg R 2pe gﬁmhorllmq@fs ageqnprepgable by the method of
embodhény B at 41t & mmﬁlt‘m cﬁfnbrys]uig th€samd the‘AfoﬁlQm%ﬁnt dt %Q t one layer of
SRARLA B LI IRRL oL 2 anerel n cataly

% 19 % "E’b‘}ﬁ?f‘ P%'F‘ﬁga foanped atiglet 4 ’@b@r gepryoven
faj;g{: agptigettibn mnid&t ﬁthﬂs ablo8 mafldeld bﬂmfe’&fx‘o@dﬂ&deﬁ@.@cﬁ &tn Scn@swe

El © ﬁ?@t R ggiplqerodggof godlmengggrleal ﬁ%i?‘g‘ﬁﬁ’g’g egr?pr;ggg the same in the

| i gands pol yval €h TR
form of a film, at least one layer of a multilayer film, at least one layer of a laminated article, a

foamed article, a ﬁber a nonwoven fabric, an injection molded artxcle ‘a2 blow molded article, a

roto-molded article, or an adhesive.
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1.8. A conposi tion accor di ng to enb_odi nment 17 wherein
catal yst. (A) .corresponds to the formula: 1 T N 12
ol RI11 IVI X 20 wherein: -R"' is selected from al kyl,

~cycl oal kyl, heteroallcyl, cycloheteroal kyl, aryl, and

inertly substituted derivatives thereof containing
from1l to 30 atonms not counting hydrogen or a dival ent
derivative thereof; T is a divalent bridging group of
from1l to 41 atons other than hydrogen, preferably 1 _
to. 28 s@okmshascydingio emhedimént 8 oogempositin comyrising the same in the
f&hﬁcﬁtﬁrfﬂtlﬂ' aY ledst r?SFPJ]Ider Bfa xgdlfila}g} f T N QG "i]z{yg%lf a ﬁf’éﬂa ed agmle a

substituted nethylene or arie group
foamed grtig %’P*eférawm“wvsm&bref@m lajenﬁlqmgncL@dAaswlb,eas:éow molded article, a
rétumﬁildedﬁﬂllclelt)han&ﬂﬁﬁﬁd al I y a pyridin-2- yl- or

substlt e ridi.n- roup or a dival ent
deri Va #\P8‘d ke %"‘é%‘f‘mg ‘Kﬂe %dg MRETGL DO RmRRHtian corprrieing thaltnge in the

foraf ofiadiim, a8 BasK! ond lSyean ARy eE filnk) @Ik dsBdne @Jyer@'f @B}n%leg article, a

rom 5 indicati
f&%jn%ﬁ% n%é 01""'[% a non\]\;]ov%l fagrljco ﬁtbléljectéoﬁldno?dfg a.lﬁlalﬁ,dgalovbﬁ?lfi?qgﬂiqlcle, a
r@@ﬁw@eéﬁ@d@! @@t pdipsickonat i ve i nter actl ons are : '
reprgs, eﬂtc@rqp(gﬁloh 5&81%1:15 googr&bgglment ) gelﬁ 1etsgty\tﬁmg agent is a

respectively. n‘gx Pon acéon
iR ﬁ{“mllslmm@l@rdm@r 1ging sqompBind contaigmgionmd5tot1Q chibéns in each
h@a}bmyagm{“(N M )2x" 25Tt wherein'M is a netal
of gugs 4-10 of the Periodic Table of the el enents;
T2 i 4% ﬁ?’f‘?‘ﬁtﬁ‘éﬁ accB’k‘Vé é’rf“&?f’d%%é Wdemaig theshutdingagent is

trgaﬂqwmmlmn bsdiétadigac. hydr ocar byl , ‘hydr ocar byl oxy; 10

i's N X" dl St r%ucrirber 1selzeclzlt ed t% provi de
char ge %gfné%og%lon according to embodiment 1 or 2 wherein catalyst (A) comprises a

complex comprising a transition metal selected from Gr oups 4-8 of the Periodic Table of the
Elements and one or more delocalized, n-bonded ligands or polyvalent Lewis base ligands.

18. A composition according to embodiment 17 wherein catalyst (A) corresponds to the

" formula:

Tl

/\12

11\/

----- M'X',

wherein: _ .

‘R'!is selected from alkyl, cycloalkyl, heteroalkyl, cycloheteroalkyl, aryl, and inertly
substituted derivatives thereof containing from—l to 36 atoms not counting 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- Cy.54 hydrocarbyl substituted
methylene or silane group; and

R" is a Cs 49 heteroaryl group containing Lewis base functionality, 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;

X’ is a number from 0 to 5 indicating the number of such X' groups; and
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and T2 and N are linked by a bridging |ligand. 20. A
process according to enbodinent 3 or 4 which is a

conti nuous process.. 21. A process according to :
enbodi ment 20 which is a solution process. 15 22" A
process according to enbodi nent 21 wherein ethyl ene
conversion in the reactor is at |east 92 percent. 22.

A process according to enbodi mrent 22 wherein the

et hyl ene conversion in the reactor.-is at |east 95

per cebfinds, gptional berds eedselectrednmeliive gnteractiewstacdtpresaiite 8y lines, dotted
Mw&ﬁiﬁroﬁa}e@ﬁéﬁx}a}(& corresponds to the 20 formula: 1
TN 12 R X wherein: Rl1 is selected fromalkyl, .
cycl oxl KyforPREIascerdigs to embadinne t fewhsesitkgptalyse(By tarregonds to the
foreuls:l y substituted derivatives thereof containing
froml to 30 atonms not counting hydrogen or a dival ent

25 derivative thereof; Ni sna dival ent bridgi ng group

of from1l to 41 atons {Qer tingfrxXydr ogen, preferably

1 to 20 atons other t ThYdrogen, and nost

preferably a nono- or di- C1_20 hydrocar byl

subst‘?’lfelﬁ"t‘%d met hyl ene or silane group; and R12 is a

C5. 20_ het G‘?Ibiaﬁ)ﬂetagdf@i&xp@ 9116 3f thé PWiokiS Mhtie meelements;
functi onal_fzty 0

.y, .especi al | ridin-2- 30 yl- or
substituted’ p%/rflfr%ﬁ%’h OBV} Xrgﬁ%‘%“&? cogtaging g1o8pit
deri vat i veXtihisi® bydrocdDyl\ir HySrotarSiayp 4 net al ,
‘preferably.haf nj X1 i's an anionic, neutral or
di ani oni c t|‘{‘g‘§ﬁém§r oup; X' is a nunber fromO. to 5
i ndi cat i ng< titrenumbertselectef to gproide Mbrggbaleps; and bonds,
optional hepes,@RcLELBEHE Jyve interactions are .
represent ed byal I nes, dotf%&ﬁg@g?l#aﬁgs and arrows
res pe?_rpt i“\RIPSFSS apoprding tg ebasimentF oot whishgs ¢ contiuroachroest 23
wher e310 Abadbsastordi) o GRBSESRPNASHilIs L BRubPpMsa: N
X' T2t 3 M X2 wher ej n

A process according to embodiment 21 wherein ethylene conversion in the reactor is at

least 92 percent.

22. A process according to embodiment 22 wherein the ethylene conversion in the reactor

is at least 95 percent.

23. A process according to embodiment 20 wherein catalyst (A) corresponds to the
formula:
1
RIL \ 1/ 1
-MX
wherein:

RY is selected from alkyl, cycloalkyl, heteroalkyl, cyclohetcroalkyl, d_ryl, and inértly
substituted derivatives thereof containing from 1 to 30 atoms not counting 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 pr_eferably a mbno- or di- Cyy hydrocarbyl substituted
methylene or silane group; and

R%isa Cs.p0 heteroaryl group containing Lewis baée functionality, especially a pyridin-2-

yl- or substituted pyridin-2-yl group or a divalent derivative thereof;
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- conmonoirer ,

- SPPURR

M2 is a netal of Groups 4-10 of the Peri odi ¢ Tabl e of

~the elenents; 10 T2 is a nitrogen, oxygen or

phosphorus containing group; X2 is. halo, hydrocarbyl,
or hydrocarbyloxy; t is one or two; X" is a nunber
selected to provide charge balance; and T2 and N are
linked by a bridging Iigand. 15 25. A process '
according to enbodinment 3 or 4 in which the ratio of

chai n_shut Ii--nﬁg agent to one or nore catalysts and-or
monon¥r § 3P et prafegbldtniugs pr oduce pol yner s

- di f f eXl ingn anfonic) Aeatr@l or ARABni6 Nigsil §Rlp: OF - Physi cal

properties. .26 o] yner, m xture conprising: (1) an |

b o ¢ SRR TgARRE BOPyhEIse rprr ot ¥ mos md
honoplringsreptioodl betds ehdelectron dgraMR)tERR A Rbrebnted by lines, dotted
ﬁ&g%&/mgvspeg%eg&% ene and a copol yneri zabl e 20 '

a polymer according to any one of
emb o i4neiracess-aggording orembadiabit 23 Wyerdih eatalygb’tﬁ)Qgrrﬁf)onds to the formula:
enbodi nent 3 or 4. 27. A polynmer m xture according to
enbodi nent 26 wherein c nt (1) is an organic

t her nopl astic polynmer. 8. A ¥wer mxture according
to enbodi ment 27 wherei ' @drPpnent (1) is an 25

et hylgne..or propyl ene honopol yners or a copol yner of
ethylene and a C3_8 a-olefin. 29. A polymer mxture:
accor di ng M ds emsebiéfifizoups 2710 whibe Biriodic GO BRAS elérohtsi S an
el astonerig; Fendhe skilled artisan will
‘appr eci ate,t_sﬁdtal{w(% g%f%léﬁ‘{@;%ﬂ’h%ﬁ‘%% 0SEE 5 ¥Pein may be
pract i ced ¥ rs-balq, Bydsereebk er hyfirogamyloxpnponent , step or

I ngr edi entt jwak efwdas not been specifically disclosed.
30 80 Exanples -The follow ng exanpl es are provided as
further i1 G&THPLHSRlesd to REovide chareebalancand are not to
be const r uediTamd N 47 liike@by dhiRigheigAndover ni ght"; if

used.,r ef er a tinme of approximtely 16-18 hours,
Uho 131 m A Bt Beort P ot S RRER S o Linotiiey heumgrest iy dutting

agent ppane Jr @Wore gatelysthandtoe momdimersieehribd RlokRARProd &S PRlytnelsQiffring in
$0 BTBES binlidhy .0ed mxture of C6_9 aliphatic .
-hydr ocar bons %ﬁf%&gmﬁe er the trade designation -

| sop 26 E( ) Pobmes mixityrs opmpvisingd (1)@h en'gaﬁabﬂnérgmc golyniel) @referably a
HRWOPSIyhd? O f SR IEhe OF pﬁpy]&ﬁM&Q@o&Whgf eg!hg' She ?x?ﬁiga c%;?oq;n?errirzr;ble

to the Stqli ctural representatio ereof,
) 7 By BY @RtosdngSn austrap pf ebadimetts 5-The preparable by the
meeghvkd o€ sthisodidentd br 47t @l conpl exes and the preparation

of all, sgreening.experinments were carried out in a

dry ni't ro%‘e‘ﬁ’ eﬁ%‘é’ﬁ'ﬂ PEOTGER fRemPrdimprs 6 wheminicompanent Al) is an

otfnic theymeoptlstiusdymaner e HPLC grade and were dried before

t hei pguse. dg%(g”rn?{tgggctg. di fi ed nethyl al unbxane, a

triisobut )ﬁ SPURT Rre dceording §mbo iment 27 wherein component (1) is an

ethylene or propylene homopolymers or a copolymer of ethylene and a Cs.3 a-olefin. |
29. A polymer mixture according to embodiment 27 wherein component (2) is an

elastomeric ethyléne polymer.

The skilled artisan will appreciate that the invention disclosed herein may be practiced in

the absence of any component, step or ingredient which has not been specifically disclosed.
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“net hyl al unbpxane avai | abl e comer ci al | y from Akzo- Nobl e

Corporation.. Catalyst (Al) -is bis(indenyl)zirconium
dinmethyl. Catalyst (Bl) is: CH3 CH3 (H3C)2HC H
CH(CH3), N, NPd H3/ CH3 CO 15 (H3C)2HC CH(CH3) 2
prepared according to the teachings of Mucronol ecul ar
Chem stry and Physics, (2004), 205, 897- 906.
Cocatalyst 1 A mixture of nethyldi (Cl4-1s
al kyl ) ammoni um sal ts of

I s(pent af | uor ophenyl ) borate (here-in-after

ar neek m@ﬁlrg@&ﬁaples ere [d@ﬁas?/?{rﬁ%ﬁ@ﬁghlaggn ﬂBlane q{c])g ﬁ’fcg are not to

chai n tr| | am ne rreen aval

" PREISIREY “l“ﬁch‘e temvdoveawaht’ L i uBYdOR e 10 o tims obepbranitriaglyl 16-18

hatrs dhétG}nQ%&n tethpbiStre®, rd2 102567 erﬁﬂﬂ'e 01220 2%'15 {1 Hly geirin gnxed

EA% ngs_The shuttllng agents e | oyed are
) regfﬁﬁto a °f’ﬁ“f“6‘6{a93( %htadlrf?p FirFRe TL§A) abshatBeiydrogdrbosl ghailable under

tH'd’tradel ddsfahitionddopar| B2 frdROEMIR MoBRELMcatQRd I th nt the e of a
zat| ons, are conducted using a hight roug

F‘X{IF ["fre 8PSy r?ﬁtr‘i°2§f"? BrifersBut gl represppation sheeepf, i p@cfum m
r@mymattoecsmmcdomgql £Bhe siyrlth:esxs afull AP cahRekes Mﬁiﬁe@&%hx@ddnyof all

0, 6,030391
s@x@&‘ﬁfg@k@%xﬂegﬁ 8@? ngg %L% d%{)?mﬂ%f‘ iatggfq%aﬁéxs%gy box techniques. All
selyerisebwera HPLG 26 @sil“nge dlledzbeéqelthvmhs&:nt s of cocat aI y st .

1 basgda t nmerizati
are 81 c%&%%ttggoﬁﬁ&g@@& c)“?‘?'l"ebar té'ésgﬁur IXIPIE'%‘?S‘P ?5’PR)
megsmogane sy ailable Fwweuyaﬁorrr@aeﬂ\@ble Celpostiom a 6 X 8
ar r ay:atdmt (&0 & thhdRghModilnPaiR By el ghed gl ass tube.

e vor K ki n voI ume in each reactor cell is 6000 L.
Each atlyst tSenperature and pressure .controlled with
stirring provided by indigg dualggtirriing paddles. The
nmononer gas and qggﬁ)(s: gas are pl3urrbed directly into
the PPR unit and ¢G roIIe/ Py au c val ves.

Liquid reagents are rokotimsal |l Wadded to each reactor
cel | by syringes an _ re&éryo

lvent is m xed
al kanes. The order d al kanes
solvent (4 m), ethyI AT shuttling
agent, and catal yst. After quenching?with CO the -
fePa6d RESIRL B EORIRH AN S 3fe. u d
ggfe t ubes gre transFer r%g%%%@%%@%ﬂ%% 897-
ying unit, and dried for 12 hours at 60 C. The

t ube€oemaysil Nk Rgkeske bESRMAENE] ﬂl@i)ﬁn%&{ugﬁ‘% : a? et C\g oht
|

L f.fer 0 this weight and t
te a.lqségen?aﬁléow&en%&a&e (é e-mﬂ?rﬁé@ee%mm@, pIepared by reaction of a long

cham trialkylamine (Armeen™ M2HT, available from Akzo-Nobel Inc.), HCl and L1[B(C5F5)4]
substantlally as disclosed in USP 5 919 9883, Ex. 2

Shuttlmg Agents The shuttlmg agents employed are dlethylzmc (DEZ) and ,
moctylalummum (TOA)

General High Throughput Parallal Polymerization Conditions

Polymerizations are conducted using 2 high throughput, parallel polymerization reactor
(PPR) available from Symyx techndlogi_és, Inc. and operatéd substantially according to USP’s
6,248,540, 6,030,917, 6,362,309, 6,306,658, and 6,316,663. Polymerizations are conducted at |

120°C using 1.2 equivalents of cocatalyst 1 based on total catalyst used. The polymerizations are
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A 6-nL reaction vessel containing a glass vial insert

is charged with m xed al kanes (3.295 nL), and then

pressurized to 200 psi (1.4 MPa) with ethyl ene.

Cocatalyst 1 (1.23 mMin toluene, 15 0.205 n_, 2.52

nol) and DEZ (2.5 nmMin toluene, 0.200 nL, 0.5 nol)

are sequentially added via syringe. A m xture of

catalyst Al (1.0 mMMin toluene, 0.10 nL, 100 nnol) and
§10 mMin toluene, 0,20 nm., 2.0 nvl% iis added via

§‘§7‘F Slegin 2 Rprplis! Prssyts reeston®AR) campeised @fdh individyabreapierveltsenla 6 x 8

hyav thdd dietfite® walh a ﬁ@we@h&l Hsafibe.l T}é%Jolélng%olﬁxﬁEfﬁVe%EL Bhr cell is 6000
nents renoved under -vacuum

|
- ﬁg aﬁ?f g“ liéﬁ%}%gram and prssre confratled pigh irrne arog Ldﬁibbr individiad stirring

peigRel Tieondnainki gagana qgénals gasweqhumbe@ iFektly ifito %qifpﬁ%qlt ‘Aﬁ& JZS trolled
hen pressurized t 00

k
{E’ éﬁ%‘_)[_a%ﬁ %l\_t,es) L VglutdﬁeaéiWr tﬁgotlcéglcagflﬁ t?/gafzh Tac‘(tq czlgbwlpg?s and the
tegﬁtrm;n%alvemﬁs 20kd tkane? The or[dexmf |add1t&iﬂds 5 afldnd? oMok {t ml ethylene

E&Lﬁg’&eshuglnéqgenmam{ catag'sg ﬁueln §i° ﬁ%@ilhgl | r%g[r%%goled and the

VI a rnge
glags @@}q@ are gnlgggieﬁ:LThe Tees awrtym)sfea'ﬂdjtol cdntr@ﬁl@/vﬁMummrymg unit, and dried

ERNMBARS 280 20 Tile: éub%s (%ﬁ )drlte§' B9 n%?e? ar(i;1 \lvjv(g%% 5 ?}g gxfference between

_After 1200 secon

hifaveigh andghe f@J@WﬂEh“Egl‘gF ﬁssletl yid&oftpolymen enpve d and .
vol ati |l e conponents renoved under - vacuum GPC

gnal%sis shows PDI < 2.0. 30 Conparative A A 6-rnL
n vessel containing a glass vial insert is

char gﬁd; i, telctith &6k %n@ﬁl%sa élz%s 2%1%11semis)char%éa%lﬁ1l?lﬁged alkanes (3 295

dt
AL e SRR (1 WP GGRE ot Sk | 6 23mM i olune,
orasl I)IL Eﬁ‘fd ydd@nd BBZ (N M ih fdllhbﬁ@ 8.200mB 1 y,mml a]-pseéueqﬁaiy)added via

BEfel TOHEA & TR AR Bt wur%oé&%ﬁmomm |

tgh:dneBD 2@ i), 2. ﬁrMnDIl)hsta@ded emeyrlr%sg@ftéﬂlﬁoo&e&ndﬂ'ﬁﬁk Yeadt®n @sdﬂ@rg:hed by

0D et Bl Ao B R Q] 4B oS pvdgmder vaowum. GPC

@@Wﬂﬁ@@“ﬁﬁ@IV@matlle conmponents renoved under vacuum

GPC anal ysis shows PDI > 2.0. 5. Exanples 1-2

denonstrate the synthesis of |inear block copol yners
present invention as evidenced by the

f or meA i6@AL Qﬁct@n V&Y cdﬂﬁ{[ﬁ.r%\g M0 1835€ Etch 'd%tﬁ‘ﬁﬁ ego ﬁ\anes (3.296

present

: r
- 'Bfibo %’ij tﬁ?ﬂ REtT ’o7er QePYmst (I l\éﬂt’f’f)l ‘M’H’tqﬂé’ﬁnb r%@l@lvﬂ { &1.28 ;WMiin @luene,
@205 rhil Q&&I‘pn&[)dn@'[@ﬂ @ﬁﬁh\ﬂﬂ koi@dnb) 30'2@@&% ;Yrﬁ@{ aﬁé seq[i]edl{x%;;r added .

absence f.a ch in shuttling. agent (conparative
BHHE Rt o s Akt Qi e, it Wonogad ke L0 i
tolene)8.20vnL12.0 umleersamed bia@fialzk NBfter GD b &Y thtechGn ﬁsmaghched by
bl ocks or segnents of

101'18?& ( lé ?t i fferdené)
e resurt | At r‘SrfJWﬁ LpeBeKred 2pd ptemeongptgremoved under vacuum. GPC
é@ﬂgmsd@usgﬁabﬂe based on branching frequency.
Conti nuous Sol ution Pol ynmeri zation
Comparative A
A 6-mL reaction vessel containing a glass vial insert is charged with mixed alkanes (3.292

mL), and then pressurized to 200 psi (1.4 MPa) with ethylene. Cocatalyst 1 (1.23 mM in toluene,
0.205 mL, 2.52 mmol) and MMAO (50 mM in toluene, 0.210 mL, 10.5 mmol) are sequentially
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15 Conti nuous sol ution pol ynerizations are carri.ed out
in a conputer controlled autoclave reactor equi pped
wth an internal stirrer. Purified m xed al kanes
solvent (lsoparTM E avail able from ExxonMbil, Inc.),
et hyl ene, and hydrogen (where used) are supplied to a
3.8 L reactor equipped wth a jacket for tenperature
control and an internal thernocouple. The solvent feed
8 the reactor. is measured by a nass- f1 ow control | er

¥atis Spnge- dnistrent sprlydgi JdrmpMiottierst €1Q b, 190 hmenind B1 (10

1f1MdﬂVt01’|QndE ane manzlo ﬂﬁlﬁgswd@etf\f?a §y¥l§ger AL Bbo seASndE I?he reaction is
a side streamis tak

dis ft
e TR NN I SrftvoRHE conpatl povel under
vapjuac tGRanhiysiesoanPDI>hEo.r eact or agi tator. These fl ows
are neasured by Mcro-Mtion mass fl ow neters and '
controlled by control valves or by the manua
adj i;l;‘; ﬁx;ims bjg dqmgg;tlae th@dmgs# of kifleaf memlceﬂ,&bgnmy\(gé};resglg invention
& OBLRELy hd Bl WV ere use

Yo i oA End B8 Kb Pitomode Sebymegyien

fed to the reactor.
RfA onQA s pessesbaend atbgnqdh]ebxggi meewtaoweigt diveibai. prod-l[h@a mixture of

line4rRed srhibh&d Myeih?ﬁn%w{rﬁﬁs {nqpé’]a%%ge ot cH in 1u1|;t1g1g éﬁ_ﬂé@f)rﬂ%aratlve

%oi}rolled QX use of heat exchanger
Phup todhe Bt thafpiplast é’i‘l)ri’@?dtﬁes Pﬂﬁn?femtsoﬂnthlds‘fmt rarahing d

cﬁiractth&txﬁk&ﬁdnr(ﬂfilysﬁ (BN &k Alfdfehs bl&dﬁpbr%@énle\r{ts gﬁg’?&%gtén&%ultl-block

stre ers the bottom of
%?Pym%% aF“%¥W‘%ﬁEbﬁ% pn rgiching frtenye met ered usi ng

punps and mass flow neters and are conbined with the

'éb?{i 'o¥ss§oh.ttlotf sk yent and introduced into the bottom
eactor is run liquid- 30 full at

500 [Sohidnupws sngtldxm)ymmmduom agmaﬁies otitlin 4 Edmpgter FBOPSILE butbFave
réa%f&pé/cﬁl%ptzmﬁlyﬂnnt@r)ﬁl\ltst B i i aﬁ( so? n{ri(lpse rTg‘aEZWallable from

EIA| exit lines fromthe react or are S
9

SiMobileige-). pYighretnd hudrpgen (Where used) ppewbpbyd ol 8ech@kckdr equipped
wath a@ad?(éf&'bﬂ terApeRIARS cdafrolvRd &1 mieﬂmﬁﬁh%@&coﬁ L tTtle sglgenﬂ?eegl t% éhe reactor

stabilizers or other |t| es ‘an

i R T APy BroUcTs A46Tbla osed ispirbn pamsctamtolashe b o

ratg artdipesssthedttiededdtr. bA{t t@@ﬁﬁﬂlﬁge &m}iefﬁdﬁhb Aidd gﬁga{n%(&bé’?ﬂcgﬁgwde
roauc 1S

fﬁﬁ'r f?Jvu% fgrjﬂeoca%yst apd ¢ coc tSE{Stdéi‘Jﬁ‘ﬁm&h%Fgg‘Eﬂ the fepqtor |ag11§1tor These flows are

recover e
megsuradchs IMleme(Watl elassdkowl neter{el k@itloB&iby cdit®] V4R by the manual
LS ARES D congcent.ration,are used to
“dontrol 1 %wegle %ﬂ% gg;k?r ?;g%n 0% “ONFaYES Fympmgd W ﬂi’fétﬂfﬂmefﬂ%‘?ydmgeﬂ
(Whegesad) aaii feB tthkrepatayd doeads figw exmgbilec ammdy(saehvemgd}bgeﬂ g) the

- rqaEeAAGEeRA Bie t&%e)‘aﬁﬁé of th s%ﬁ'gr[m{'nirﬁ B(fl lo% cl:skcsoatfroglﬁcm)y use of a heat |

ﬁ$o q?algsts that are distingu
AEh Brera s irgagior. Jigmperpiues ofthe eegordompiniaibdigy the desired
tdrnpﬂﬁﬁife B@ic}ﬂ%t tewean® A Br anchesn Bﬁérél &L DN th%%;ctor The

B@ Q 1S “gﬁ achi evi ng ghe correct
)Y e‘ﬁpe" AUEIRET e F‘B"ﬁre LHRSNPRE andanapsflow meters endpearombihed with
tlmhanhystﬂuslt stolwemgncagemuced(lia&a)e bagiesk. the'\‘%fbﬁrefheq%%? ls %dnqn;uxd-

e.desired | adj ustin
ﬁ%"sat H? %a‘i"a ) (e Qs stEpne. %%JPQP? re’E‘BYFﬂé‘gP‘tggﬁﬁt ligfes at the top
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t i ther

S AL AAE s o S e o o8 i dlona G oioer o
Wﬁﬁéﬁ*ﬁmé@%%m&w migfhire thiprglorgatic anrdt. GPhe Pioduét straamelthbrdheated
control nol ecul ar wei ght of the polyner. Wen

hydrogen al one is used for control of nol ecul ar

wei ght, the product can disgkay binodal nolecul ar

wei ght and conposition distributions. This copol ymer

bl end can be separated by techniques comonly used by
those skilled in the art. Conversely, when DEZ is used
for nol ecul ar '
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15 wei ght control, the copol yner displays narrow.

nol ecul ar wei ght and conposition distributions
consistent with a nmulti-block polyner. The inventive
pol ynmer sanples fromthe above continuous sol ution

pol yneri zation procedure can display several enhanced
characteristics relative to conparative exanples or

Iinear or branched et hyl ene pol ymers. For. exanpl e,

gh tenperature resistance properties, as evidenced
lB'ypassmg thrRigh 2 &R é%cam?ré’ef%fﬂsctevﬂ@mzq@em | Bte Pblymcrkpramyct is recovered by

- &tru@fiOishg a BbvdutitiATNR AR \Jaﬁp%\ﬁﬁﬁ éelleﬁi gh tenperature
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G (25C°F %Ctenltﬁ@@f aturg, ard ’%ﬂnpmgéorgexmagme usad toa:orgrob’@n composition or’
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e Al dofidRfitratidh. HRBSEEN Q{dﬁ)r pEz fsgﬁge%lté( é&ﬁ&lﬁﬁd&@a&@m%\o&s t{me polymer.

i n able of form ranc
Wi iR o B S oAb et R, A oo dspby timodal
"ﬁdﬂfcﬂﬁdwelk}ﬁﬁﬁdﬂoﬂlpmio}i AR EribGAbA. Mhis O@Myr(l&;))legd &H@E erar ted by '
oSitlon conBr|S|n ﬁ

| en
%@H’}lx% u?‘gm%?y 1,.158%1(3:\{ tp%sﬁ Slﬁ(la\ﬁg arf. e%q&yetrfellyg $1dPEZ is used for molecular
weighbtantrplgthe cqpAlymer disptags na@rb@ friolRcyd Iweiphf 4nd %dlﬁﬁltl&@(!lﬁhwlﬁfons
SRR il m&qrbmci@?%&é?' ghly crystalline ethylene

honopol ymer s ene. polynerization; (B) a second
ol ef iTe w&f%%?qbzr&r pagpleg from thegbove aqueibiams gflutibn pdslyrﬂcglzmon

hkaﬂﬁ&@ﬂd@ by $856¢ral U RRRce A
p gl}eg e klﬂn)y o alr glﬁﬁcg ?%g%é{agﬁ%t{) %I%%*l@ﬁﬂ:ﬂ @(gnlup{f a?x}/e exra%%les or linear or

KIFROPIRETS: Feusxemppds. high temperatiue)yesistatrairopesias bt dvidegeed by

TaWi¥e rdmperdtureAesfih g @a&Sbls&ﬁng@ﬁ'ﬁ@tﬁrﬂlﬂger&)e%gbreme i(::lld { m%erature
| SI ng contactin

o T nd e RSy oo, T G L LT o0 st achigres. e ¢ iver
cempasitioo.shd mmtxmn]miymﬁmgn alsd digpland Higli niéltiag @ Fér@tﬁﬁ,t Tlﬂ,rlmd a low

Q£g$ﬁg o 20, (A) i rst
_go e .HL%£ rlzaFT%h cargF§§ 9?& 40Csecond olefin

polynerlzatlon cat al yst capable of preparing polyners
differing in chem cal or physical properties fromthe
pol ymer prepared by catalyst (A) under equival ent

pol ynerization conditions, at |east one of catalyst
(A) or catalyst (B)-being capable of formng a
branched pol yner by
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25 nmeans of chain wal king or reincorporation of in

situ forned ol efinic polynmer chains, and (C) a chain
shuttling agent. 4. A process for preparing a high

nol ecul ar wei ght, nmulti-block copol ymer conprising
contacting ethylene under addition polynerization
coadaM®nNs Wi th a conposition conprising: the

adm xture or reaction produyct resulting from

conbi ni A comgﬁlt‘("}&f"“é‘“ﬂ“g E‘F’é?“ﬁ*?r FofPRErA sy Hne from combining:

cat al ¢/t feapliih @olmﬁer&ﬂroﬁmgysa highly crystalline

et hyl by, eth | ene nmerj zation )
a sec?ggsecPQ@m}ﬁ% ymrer%Zr oL %’ﬁt °8%?P§I°§ér€p‘5‘§pﬁﬁY‘%cri)‘f‘f(fe““g in
Fl’&fnrlﬁah(g Paysisakbmergaigs fyg’p ;lmplymp)cpmparpd)b)ydmﬂysﬂ(al) 11,71 5¢ eﬁlylvalent
P@%lz&fo&&ﬁﬁt%né’\'a' king or reincorporation of in situ

ornmed ol efinic P mer chains, and 35 (C) a chain
shut t 153§ cag@fisetalyggAKor catalygi(B) bept: orpkble efpfgllnymafbrirmlneﬁedlymer by
fnéﬁlﬁbﬁ:hﬁﬁ&%ﬂﬁl@@r Fﬂﬁégr‘ﬂ&ﬁtl&l%‘ﬁ i sith fo‘?rged%éﬁ{l INY chgms an
et hyl ene s ‘ﬁ addi tion pol ymeri zabl e ner, sal d]
copol&nl)réf LortRI"BPHE t herein two or nore segments or

bl ocks ltll:dd[&ﬂlhcﬂ@Ohﬂf)rlhﬂi;ﬂﬂ@Mhﬂ@urb Bxd@éf:txmﬁﬁb@cﬁ@ﬁﬁ AEh. combmm(r
tribution

posse a m erization SL.¢a

Poos Than s Bo PR gl By rnttl s BB o prgline yiene
kamomplamers A ethdene wplymenizstigonsi sti ng essential |y of

o Y| @18 send i Al A ROl IR R B £ IR ONE 0 A8 Ger upon

(?%gl yner containing therern
PROBRSKation Py Eans gt shain preBneler regcorpetation oi?m situ fnmm oldfihio @klymer

dapslaydrer according to claim6 possessing a nol ecul ar
ISt ution, Mwv M, of less than 3.0. 10 8. A

funct(%:?)ﬁéiaf‘ é‘é‘t H&P89ati ve of the multi-block copol ymer
of ardy ﬁomeceﬁsf foﬂlbrapdﬁﬁg 5hlzh molgeulapwéiélgslﬁlhtl 'Blo@lgcoggl%hé/r%%#ﬁ/r ing

Qo [ 8CC one_of claims
crossri B l%ggemg?r a\%\ on\/‘% gy r'%ft%‘bﬂfawfﬁ?nsé”é%d("ﬁ‘i“‘?@lt’f"b"oﬂpm‘?ﬁ
8. 1 the admigerk pivesctiocpodwi lgling frangoabigingf cl ai ms 5- 7,

- or pr(@?@[léb&l@fm%lﬁgﬁzaggﬁ%%gy pf claim3 or 4, or a

conposi ti on conprising esamemtheformof afilm
at | d58¢ seseme oy @?ly'afrlzatlwmplwta%blc om@en‘mmolmrsmmm in

‘ﬂ’lﬁrﬁlchl&y sliysﬁil peopkrBH A @EpdHhdr GleBaredy
woven fabri gﬁﬁgrﬁ b Ieﬁ‘}ree c ty CO n%ngf\ﬂnlgér(‘équwalent

]
8 y‘“e“Fat'on “&“8% mol ded article, a roto-nolded article,

or aret keknes of eatalds? (A)Ar Rd 1y ) bﬁﬁlﬂdaﬁe%lm f&rﬁlm%ld@hfﬂéhgd Plymer by
formo

1@6199%93?1111 Lélglglcrg Sro rﬁ éxcqr%oraﬂl%n 8? n ém_%ge n{efi Plﬁ Iélf pcrlv1p¢fﬁchaé_xts and
I east(Cbﬂ@dlnawlnmgeat I am nated article, a foanmed

arti ¢ e pro@sdhDes abri c tion
mol ded arti ol elk}ﬁ B o{/}vgﬂbwﬁg&glaich'%hctz’ll%um'glo?l‘o BOTYRT Arsprising

cQRipgtiag gthylemeindgr agefiticadhbygienastionl@nditlonpoity resmmeter @infgsing:

t o Cltigd daBné o@e&gmﬂ&uurgsﬂlnﬁgﬂaﬁ boibdidngd. N€ same in the
form | east one er o 2 multilayer

fil m(gg‘t faqs Oégjvtn pBHgleqlﬁy%rfcagfystéamaa hirmeige ahighly brestalanc ethylcne
Homaprdyhma by ttGyi@e polymerization;

.(B) a second olefin polymerization catalyst capable of forming a branched polymer upon

polymerization by means of chain walking or reincorporation of in situ formed olefinic polymer

chains, and

(C)a chain'shuttling agent.
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a fiber, a nonwoven fabric, an injection nolded
article, a blow nolded article, a roto-nolded article,
or an adhesive. 25 14. A polyner according to claim 10
or a conposition conprising the same in the formof a
film at: least one layer of a multilayer film at

| east one |layer of a lamnated article, a foaned

arti @ €A muf- tfléch%@;polyﬂlep{% gﬁgn { 1%9(&10 mlx@tﬂe éo%&&'t} Tsantla.lly of

article, [ ow nol e, a rot
g‘g e P%ethe a‘B’l‘mérli’dé{’é}PFé?é'Pl? gonopmger, Smd@ewb@@r Qqn@wumal@mldt\wgnr more

sb@neﬁ{s&irm&kﬁﬁff&m%ﬁfrﬁicﬁné h8es Baid &prl?ﬂer@gﬁ%mF & mBlecular weight

' al ym num or di hydrocar byl zinc-
Jﬁﬁmuxﬁﬁg&méﬂ¥8f% ﬁ@n?50n11 to 12 carbons in each

hy d I & a4 inyilti-blgrk oofplymbHforredabiip Ofehdtiod Mix@GEnElitg edsbhtially of

eﬁlly}’%léé“ﬁ}ﬁ, %ﬁhr?ngoﬁun &Qr?za ng{o%%eg-?sﬂ?% é?’“f?conﬁ.a\‘%ﬁlbeé"é’i‘ PO more

Smmrrbgwk&ﬂlﬁﬁrmgmblan@hmgmdbmrel n catal yst (A)

transition
ol by R ARRRY N mel ARG (ol b BASRE b Bl Ny
distriby an.MwiMp, efless then 38or e del ocal i zed, x- bonded
| gasdsa ﬁhctﬂﬂ!al&\{@ée%%twg@M§mﬁﬁﬁﬁocﬁ< V\ﬂ%pﬂér ofja§y r@ %laLEnA)S -7.

conpasi tion according to claim17: n cata
cor r esgoffasTipGd fvatg ohw pelymerppeonding o any e of cmrxs@ §-7.

wher dion‘A ddsslidked &riestive of ﬁcﬂ)}‘ﬁl@ la&}zﬁldmg@d/&zluﬂgl kyl,

h [ k het I and inertl
bt (AR ERE Y PRSIl hioS e o o ofclaim 3

080, o8 hoRBIpeKitfon coiprising thelayrelé ﬁg‘.ﬁenfoﬂﬁ ofa filin \af legyd bne layer of a multilayer

| brid p
o5 A OFE e T € it it & ol AR B o ﬁov%ﬁ%ég?lfgn
igjeqign 2@lded riclsar low glpkdq@mde;taaommgieaemle, obashesive.
f unctyixonglolymér a%rdfng toacla%ﬁ%%? a%?rgﬁglﬁlan co 8rléu§g & same in the form of a

ani oni ¢, neutral di ani oni c I gan
l[llra,r?b éefastfqng laver of mgltliaﬁ%r fdmy gt #sttton@am meg@tecgqmcﬁe )('foamed article,

aGiber | @ Sionvddven ﬂaﬁn@ &Uﬁﬁctn&ﬂﬁdl&@%wﬁoﬂg% %ﬁe@irﬁ&é 9&o-mold d article,
don b_ve interactions are represented by |ines, dotte

ofPh Y arrows respectively. 19. A conposition
ac congi mgpoilymeﬁ haeording & oMifOQIr A coifositidBlompERing e $28: RPN form of a

att P t]c e Tn’)J'er ofa mNtlﬁyer fM% 2’: ?east one layer of a laminated article, a foamed article,

a fiber, a nonwoven fabric, an injection molded article, a blow molded article, a roto-molded article,
or an adhesive. _

14. A polymer according to claim 10 or a composition comprising the same in the form of a
film, at:least one layer of a multilayer film, at least one layer of a laminated article, a foamed article,

a fiber, a nonwoven fabric, an injection molded article, a blow molded article, a roto-molded article,

_or an adhesive.

15. A composition according to claim 1 or 2 wherein the shuttling agent is a trihydrocarbyl

aluminurn- or dihydrocarby! zinc- compound containing from 1 to 12 carbons in each hydrocarbyl

" group.

- 16. A composition according to claim 15 wherein the shuttling agent is triethylaluminum or

d1ethylz1nc
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i ndicatin

T2 t wherein 20 M is a metal of G oups 4-10 of the
Periodic Table of the elenents; T2 is a nitrogen,
oxygen or phosphorus containing group; X2 is halo,
hydrocar byl , or hydrocarbyloxy; t is one or two; x"

is a nunber selected to provide charge bal ance; 25

and T'- and N are linked by a bridging Iigand. 20. A

pr oces s, aGaRkitiidcda '

cont | NUOUS 'pr ocess. ng’% %iaﬁl Dol cvé%?\{\g%ag%ﬁt ?‘Af'? & OTBET AfgmPlex
CQ‘BPrWﬁg@Wa‘P%w&%@‘ Glertethirem 6(5@9354—3 ofxhe Per pﬁ@d‘e@b of the Elements and one
R BERSloEMlzdd Or- tcdnaédmg%{hs m% fﬁlgm EEOY ‘o{?éa@ 5&:&2@9" sion in -

‘the reactor is at |east er cent 22. A process .
acconttif &WPGS‘E‘P%C?H“E% Risleimel ﬁw‘teﬁ‘éﬂ iyt (#)éOEQmQ@F tg thpformula:
in the reactor is at |east 95 percent. 87 23. A
process according to clai mgo nein catal yst (A
corresponds to the fornulﬂ \1MHAT 12 Rt t  wherein:

R' is selected from al kyR ~eystimi) kyl , heteroal kyl ,
cycl oheteroal kyl, aryl, and inertly 5 substituted

der i wherpiges thereof containing froml1l to 30 atonB not
coungh d tiv

e e e QoY BB Lok Bl i G ety
sufstifiied derivativey thﬁPPfﬁw%l@g@ﬁiem éthOthcfzas inot @puwmdrogen or a divalent
daakﬁﬁﬁgﬁak gr oup contalnlng Lew s base functionality,

-espe lX yridin-2- or substituted
pyr i i aé gent g?ﬁéﬁﬂ& e5up of %‘PW/ & foeHatams othes thay Bydregspiaod
10 I\/IRullsa @ zﬂeﬁbtﬁryﬂgrﬂﬁi @htaintg Lewis Bhke At cAbiatity; NEUt ral or

di anigni ¢ group; X' Is a nunber fron10 to 5
M °¥%P %ﬂnber of such X' groups; and bonds,

opti Knalan hnmmlsnatrdl oehﬂmbmorgadmgraﬁﬂ,ve i nteractions are

T obpRar bt s B SO B e S BT REPRR ) m 23

wher &engs, @attoaiﬂ;bgreds am) elmw dopptine digeractionsee feprepanked by libés, dotted

lines and arrows respectively.

19. A composition according to claim 18 wherein catalyst (B) corresponds to the formula:

N

K jM2 sz."
2

ST

M? is a metal of Groups 4-10 of the Periodic Table of the elements;

wherein

Tlisa nitrogen, oxygen or phosphorus contammg group;
X is halo, hydrocarbyl or hydrocarbyloxy;
tis one or two, _ )
X" is a number selected fo provide charge balance;
and T and N are linked by a bridging ligand.
" 20. A process according to claim 3 or 4 which is a continuous process.
21. A process according to claim 20 which is a solution process.
22. A process according to claim 21 wherein ethylene conversion in the reactor is at least

92 percent.

22. A process according to claim 22 wherein the ethylene conversion in the reactor is at

least 95 percent.
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3 x2 T2t X' wherein M is a nmetal of Goups 4-10
of the Periodic Table of the elenents; T2 is a’

ni trogen, oxygen or phosphorus containing-group; 20 X2
i s hal o, hydrocarbyl, or hydrocarbyl oxy; tisoneortwo;
x" is a nunber selected to provide charge bal ance;

and T 2 and N are linked by a bridging |igand. 25. A
process agq( in which the ratio
O e n eHar 1 et hgts Bl zd orcin by et e formata
and or nononers is varied in gftder to produce polyners
differing in one or nore dﬁéh16qy20r physi ca
properties. 26. A pol ynepim LT% conprising: (1) an
organi c or inorganic polywe““héﬁﬁx(Z) a polynmer
accoQ%mgg to any one of clainms 5-7, or preparable by

t he el thod of claim3 or 4. 27. A polymer mxture

accordiinglected ﬁbralalkylZ@'cliMﬂE)ﬂ Qefra 0GR Qgglglgegfr ik %ﬁgnd mertly. |
s%sgﬁwd QGer’éQVCE Hl%xregpcgntg’s g?ﬁqg'}(}/ gﬁ éfrogﬁs ﬁoté:ewaélég] Eyﬂ:o%q_ Yr g cgvglent

m _xt ure accordi ng
Q%W¥ﬂ?®@€ﬁb or propylene honmopol ynmers or a copol yner

of etrhilh@RGiefitid 9. A polyner mxture
accor gi. ng.to cl afﬁng’céz% g?rlé%r% s ﬁfﬁt‘a?)hyfi@ge&naﬂd

el a SlRO 1S4 Fio heéqrwyl &foup ipgtamLewS@base functionality, especially a pyridin-2-
yl- or substituted pyridin-2-yl group or a divalent derivative thereof;

M!isa Group 4 metal;
X' is an anionic, neutral or dianionic ligand g'ro'upi
X" is a number from 0 to 5 indicating the number of such X" groﬁps; and

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

24. A process according to claim 23 wherein catalyst (B) corresponds to the formula:

N
M2 X2,
K szt "

I.VIZ is a metal of Groups 4-10 of the Periodic Table of the elements;

wherein

" Tlisa nitrogen, oxygen or phosphorus COntaihing group;
X? is halo, hydrocarbyl, or hydrocarbyloxy:
t is one or two;
x” is a number selected to proviae charge balance;
and T2 and N are linked by a bridging Iigand.

25. A process according to claim 3 or 4 in ‘which the ratio of chain shuttling agent to
one or more catalysts and or monomers is varied in order to produce polymers differing in one or
more chemical or physical properties.

26. A polymer mixture comprising: (1) an organic or inorganic polymer, and (2) a
polymer according to any one of claims 5- 7, or preparable by the method of claim 3 or 4.

27. A polymer mixture according to claim 26 wherem component (1) is an organic

thermoplastic polymer.
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28. A polymer mlxture accordmg to claim 27 wherein component (1) 1s an ethylene or

propylene homopolymers ora copolymer of ethylene and a C;3 a-olefin.

- 29. A polymer mixture according to claim 27 wherein component (2) is an elastomenc
- ethylene polymer.
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