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*159159* CATALYST COWVPGCSI TI ON COVPRI SI NG SHUTTLI NG
AGENT FOR HI GHER OLEFI N MULTI - BLOCK COPOLYMER

FORMATI ON  Cross Reference Staterent—5This
application clains the benefit of nal

Appl i cation No. 60/553,906, filed ﬂ@ Em Imﬂfgmm. For
purposes of United States patent pr

contents of this provisional applicat i8#Is%r e her ein

I ncor p@aAataey sty oNVFEETEISEC OBBRIS NP SHICT NG S ENTVRSH | oNn

19, The PR RO P LR ShrbP SRIRERNA RN, Lo

or another C4 8 a-olefin and one or nore conbnoners,

Qs QL. cggtae%ﬁr pol ymer  product having uni que
—p%y?l—cgg—pmrr@r ies, to a process for preparing such
i nt eFigotpphicatien claimsgithe benefiteof UrSe Bugivisiomad) A pmlicytine NopOnha, 006 filed
Ma‘fl:hq 7 %5@ rFo@ﬁf?&ﬁgs’of Uhﬁ‘ed' s 'BLtErQ Bragtﬁk zerec%ntrex(;{s gﬁﬁlp Bxg%s&tal
Epi‘ g these ol ymers in applications requiring unique
FSCHAE hEFa “B?rpifﬁs?‘é%rﬁfereﬁ?eopertl es. In still another
15 aspect, the invention relates to the articles
BRLE oun(fso(i{tferovrentt hese polyners. The inventive polyners
*hor e differing regions or segnents

(bl oChepreseraingemtign tebuees podoymtxohofopm@mglpﬂopmale 4-methyl-1-
B‘H?‘é Iﬁ%’?éne %E%@ gS C% olel:ng?cﬁ %ngtcghlnlure ngonomgrgrt) %0 1Interpoglmer
P@ﬁfﬁf byig uniguehsiqat Epmrtms,u tomprofessioh prcbaamg audi lesrpslymhrsa@d to the

reﬁﬂl ﬂ'&g/%mer frbdui®, In%h&ﬁér%spe@tntge i ARG el @O GGl adlbf using these
extrudi ng, or other {orocesses and are usef ul

P%‘%"‘%Wﬁﬁ%ﬁt%s SAUIRENYE eambinations otphytitsbrrpReagies. In still another

adpadt) tlitﬁb'&ﬁtxonpélhtysntﬁ tHeGrtiles P@paredaiteh tHdsh SdlyrRdné ’F&ﬁ%ﬁventw Bolymers
resultin ts are used i.n ure

com ns?b tr\;vg r??mgrfaor egxllﬁ rg% slolr se ents %) ocksécausu%ﬁ:tg gymef) H’ I"Pﬁéslg§ unique
Pb)mﬂaltprqpmlfﬁa These mylictiepl |cmg>lymmtae¢ p@)h@rxc bleststcommrising tHesame are
uéeﬁﬁly leﬁ%lbﬁ@ 1in tﬂ@preﬁ}ﬁgﬁ ofasgﬁ)(i érﬁéfés s m!)]lgm?@ﬁlnllspﬂgetp &l Yoamed
known th nmers contalning a ype struéture
objratshy medine. %‘ﬁrﬁ A OF othgs PEnsesses ang a&ewﬁ&pwnweptan@emdxents in

a&lﬁﬁﬁﬁs,}dﬂﬁﬁ&es?ﬁbﬂyﬂle Bfds, d1Q bthEPeAdNeE , The Fésg{l oducts are used in the
rene and but adi ene

ol 25
G ?°8%%?f8%?n%%@? RioBles, Heh & Zred ¢ §E’BE‘¥S M vn a'ﬁts packaging
matedds; letitic cabBridsulatdn, afd otfer &p@manmem stance and
el asft lh?%l l&‘&&e qklﬂg Rat%%#/m% OS egn Srrbé?cg(%% sf?'t%ture %ﬁ] have superior
ptOhmimpmaasqdlt@ rae@%sqommsrs érﬂile)xdsh éveexekem, rtraltjd>o® c0p01ymers of

s@{egpﬁlﬁ 'bht@(ﬁene @@tﬁS) taﬁh ﬂyﬁt%g@xraﬁg’ Gd1Gns gf the %fe t(SE%‘) have alhe‘{cellent
el astoneric gimsnts connect | n(g
\

cRupRjaatign pfihsay Eﬁséta“‘iﬁra“‘b Eisity. Bithse Rlgekicap sn@r%aawsodwmrthe art.
GRherdlIgEIGK AbpalyarskRowDastikemspRistic dIRREK aLR) BavRldeHthiS ﬁropemes

tra ition rature of the hard se n
Uwé’feée“ ot L I HE PP e ERER P Tk e g ibapllizable
ot swp;elvl@dku inels: saté @oljaﬁﬂryﬁetempdaamem@ tb thewald iee;peremhlob bladsh@nsition
gnra{glpepof ﬁu%thlarﬁ sg%!ggt\{ltfx) Vgnmonsgrz!}e astomerlc ara tae‘rr IAqglcher
ock copolyners g ani oni ¢ pol'ymeri za
temppraturss,| thegpofvimses bpgp@heéhpvablp okhjtrerg trearnopdastic behavmr Known methods
o%ﬁﬁ&#ﬁ@&\%b%lyﬂem&utﬂgﬁleﬁg ﬁol%sr@!tﬁﬁ) Qt{dl cBQtrJ?lle@ﬁé% radical

cop ol ymers require sequenti al nononer addition and

Pﬁlé{‘lnirﬁ‘a‘tf’r“o Eé@gr"h*&ba Hgserpréhody pfpeeparing hipplo pABP meTh Erquiresgaysatial
més@hdd bddition AR B Grocessing and the types of monomers that can be usefully employed

1

*G00002*




10

15

20

30

free e et rer e e e e *000002* in

such nethods are relatively limted. For exanple, in

the anionic polynerization of styrene and butadi ene

to forma SBS type bl ock copol yner, each polynmer chain
requires a stoichionetric anount of initiator and the
resulting polynmers have extrenely narrow nol ecul ar

wei ght distribution, MMM, preferably from1.0 to

1.3. Additionally, anionic and free-radi cal processes

ax quch ebt&@dsv@lrg&atw@yshkrmvd Roesxahple,rigthe mnignixgolypletieAiSiSof styrene and
%G@Jﬂ@dyt&:ﬁ)rm Lng@ﬂL gloaﬁ eoqﬁ%{] %?Jh%ofyglexr%{lg d lr’le%%reg ggt%%hlometrlc

cop ol yners cat , In a
REE pﬁmﬁlﬁtpreanti H%fr‘ieséﬁég primerschaversirenesiit narrpw motegdaro@hf distribution,

WMnCQEB}aMl§tfronrl 0 91131 Au@fiodITY, 8fsHiEand h’@e ra@xgg Hcfmes axletrelatlvely
vxgu ﬁ‘b‘?hl y desirable to produce b ners
i ato{i OORPIREETT WRIOBKCSS. pr opyl ene,
4- met Rytould-bp eddirstileto pRldyde LK cdpmylaa@&alfh@ﬁc@@ﬁa@s o a%fréc@ss
erent_ ol ef

hyl ene an d/ or_
Sk ST bR Bn o Rt f 8 et @anior molctute. I
additini it would by lgghly éﬂshrzbal to podiley hipeki czmﬂmhmfrord moxibafei rﬂllxﬁhres of
(o] Sm €, €€, T d emb 1enean 0[‘060
9: Fh@r@ £ Qﬂhﬁﬁ”ﬁ%ﬁém Ist%rﬁ &xhaln&m ¥, c?& f; ?rwolr: eﬁl Sc’i{D One oL more
{f@f?n%fgef@dwp»ym rhst o gep?reikyyllnwted @r US4 mraetohry ox fr@b-radxcal

p&%ﬂ&r&ﬁtﬂ)nﬁl & cértairCF U OB mersEi 12 ,,hl? léi%s\gatg{‘rmgtggntgy f'tgg Plymer

po ners of |l ene with eth

% ﬁ*ts SHBPRAF fHO8 W%ﬂ’éﬁf%\%‘l aéﬁ9p°|‘yéﬁﬁl°ﬁi’rﬂ@ylfﬁe Pvimlﬁt 11311cpev<tsne and a

persphomemesnéciajly amﬁ’phdus &ncﬂlfnﬁcmd&lﬁﬂ@s &Tproﬁyl&rﬁc Wmltelmﬂene or 4-methyl-1-
rized

(b{er@e%g E&F gthi/lg'xegigcli femaining og'mn} blg)c% Jognlxrlaétly cioga&'x%/i é)fqpi(’lene or 4-

I nNe or stereosp
E’S‘hylp]rmﬁvp@n eolbfmmd)foymmr eerahly lhghjpmrystaumy st adrbdspreific, especially
ﬂ;btgatchwl p?l@xﬂstl%nx%p %ﬁ@?@& lhﬁéﬂ? c@stalleé m&th)xdl exfltemg&lgpopymers

E%@% S|rableto O0°use a conti nuous
i é”°f“8 Pe Bighly desirptdnto bf altlg t9 e 2 copjsapup meoeess & profiustion of block
papelymiais of Yip Presely t@pe. ous researchers have stated t hat
certajn hompg rheog1 %I nat i og meri zation
catal yst's casn 5 §Ve(§ °4 U3t e o ’%@F%Wﬁfgorﬁ‘ﬁ%tloﬁ §°1§ner‘m‘°“
cattiwstsaan bealstdto 'bizpoe felydeelaviap & mtmmenyjy;loclsuw KESHkd Y .

r i zati.on xanp
P oatr pabr e b RO SRpE Ry ol e 88
aﬁg@eﬁ@@tlo@proaese nﬁhmabsqnafn@ffaehauag@stbr aamd argltat @sufficiently low temperature

Sldh fHa@dhﬁiﬂttllat\éfér Qy\’ﬁ-ﬁlﬁfm@ EIfMiktiBn oxsb%pchtaﬁ‘%tansgﬂ g}o@ sbds %Q§sfe§t{ally
i.de I mnation or other chain Yer

ﬁ)%’b‘g"é%% Sé“d%“ %‘fqﬂalﬂwequatiahqdﬁla%%f dlffsfﬂﬂé?w@m%ﬁ was said to result
ihd‘ﬁtd‘latld)rmf$olyﬁlbl€ h%&%&ﬂx&xﬁc@e‘ or@@kﬂieﬁth @Fﬁxﬁfrendhf)rfo%fe?%tent Several
opnofers was said to. resu!it 25 in forma 4| on

fnﬁrrer S havi % SR HIRS AR BroceS R HB IRV E ™ byoqqa’f’eér}{é‘ﬁi‘d and Reinartz
MM@QQDM 45898157 (%mmﬂ&s of-As2a0h/0¢ B3 . yst
€O ”poﬁfsﬁdv%e(ﬂﬂg JEEIP&?&?s@?regﬁrg sé’q%qn lglvr\rﬁeo(nj]?nk%% a%? on anc}lTsult in the

Hust ad, and artz
prodstionaf poly PoOBYyEes cheés Her aptve B Ast2008/ GEdIBES.catalyst productivity.

2] aniﬂMameanﬁQéb%n}/@f rglhlﬁrgly @Jv@ﬁ%g&%Q&ﬂe%%ésr fereasdd ltiﬁmo'cég operating
m)no %I tion and result the production of ’§/

Be ‘b PEYFATSES Ygeitedfor FW%%‘ HiRjeReniaion: oreaxpri ‘éhcatalyst
tanfiot be opmtlaald yartforﬁramdmkm lrélsp/ectlve?pglyln& t%idénﬁ |t&;bforg h@ entire process

Ji.renent of. rel ati v ow e
S0 L EEE " pr Sl G G TS e mRR R tador auaty
peresanpie Smadoiof #ckrthioguantityrv preinathrely igphinaed pajrhe is. generally
Mor eover, the catalyst cannot be optimzed for
formati on of each respectivejpol yner type, and
therefore the entire process
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results in production of polyner blocks or segnents of
| ess than maxi mal efficiency and/or quality. For
exanple, formation of a certain quantity of

prematurely term nated polynmer is generally 2

unavoi dabl e, resulting in the form ng of blends having

i nferior polyner properties. Accordingly, under

normal operating conditions, for sequentially prepared

bl ock copol ynmers having Mv Wh of 1.5 or greater, the

GRS bid4Y1d) es@liisd ih kHRUS Y 0P blekts @5kng 1@f€ﬂért§§lyﬂn§r chﬁ;t:lﬁH VRbotdingly,

aneous, St babl e stribution.
Eﬁ“ﬁ%ﬂ“} °§°era‘algﬁ??‘§‘rﬂﬂ§/ q‘%ﬁ%‘&ﬁ’é BPRSER Loalb%ﬂp HBFT haYiRg Mw/Ma of
bé op grefpa'[ thelresultirgy disatitabiobofibloolc BE@Ds if tehititdlyighdimp@Boud bt a most
P ABLSAR A0 SO RSl RO LI B et i b
pleesse limating oates, and incrgeningcbosiewith rgépest tappdinregiztion te@):tlpmscwmd@out ina
BonRh @€ pScds@r producing ol efin copolynmers in well
defined bl ocks or segnents in process using
coor dFidteoisasees i erld Pabighn dese%hleaqoy@we & B9 eeist fer pypducing olefin

ecrperyarefsamwat ddfih @ bl6cRE alsygnueatsezfJ;brsae@nﬁinesoorduﬁuaqm jeAFhtion
QCcess

e desirable . to QVi

PR i SR s B RS B Lo B be desirable o
pms:@e & poesoéndiresning blbckiulr eggiientediopelgfjtieNrdigineitidalod@iesinal blocks

@egc%¥&0%%k¥vg§%% tggpoclgnﬁer c{]xf blg Ergﬂlgxf_cgd é)?%/alp x%ﬁ’rﬁa?éo sefec%log o{jprocess
e&rélt&oafb |Fénajly, “pvcwvi Wgalegirablo ot Arevidsus o ingens 9@c¢sefor producing multi-block
BsRAMeisng mul ti-block copolynmers. The use of certain
nmet al _al kyl conpounds and ot her conpounds, such as
hydr og&its® efeerpnmptal eyl sqmpguryds prd-gehepeamppinds. gecl s hygogen, as chain

thafen agho o Lhtetrﬁpt eh@f grewmd Msmfpog&tehfaﬁsnshsswmdnbwm @8Nirt. In
%cglﬁgguxﬁ 1 é(no“énlétg grgr ¥ fuci‘l cinilfounds es 1'% y)[ a untugume al | otympoundlg as
SRYaNEsTs eas coatalysts GUdQﬂHa)bVS’lFISZaﬁWS oln(:Macmmolecules 33 9192 9199 (2000)
PRl YIBR LA 18R Rum {rﬁlmw&ﬂh@& %La%‘?’trangér aogrﬂsglg &H’o?x%tlon with certain

(2000) the use of cértain alumnumtrialkyl conpounds
Badred H%‘i"ﬁ“le’ﬂ‘-‘a‘i@r?fyéfrcoﬁlg%‘r‘ft%s feppltedintppivpropxdene wixtfescenteiping small

ﬁhﬁalnﬁ oZpdIFRN BEAIAs SortaRing Dbih GONBRSINY biBdls cﬁaensgégrﬁﬁé i Liu and

B R At oo oar 1R OGO St AT

Maarotnbecuddsad )3 @EGOBNER603) iktlréslof alﬂjzleneRy(d {-Rdxene were polymerized by a

’ 2
Elgrge gt cléxa;p?%}{o%l %orﬁiam%c?ngth 1’um1 um cg g::gn %baf%n gnglzle latter

(62@08; the anthgrsewmupdrized thy pagmert aﬁqdﬁeﬂm Iﬁewhyuwraener (some citations
paliyaeri zed by a simlar catal yst conposition
containhgg trimethyl al um numchain transfer agent. In
the | at {‘Mixing ef yparriallocensiovith JoRBP Solzmpriration kpviongan be used
Ppritereomkdl polywidi ﬁﬁcrbdﬂ‘u&tﬁl@ fS}JvérﬂV\étﬂges“ﬁweé‘en (pRE8Ehed of ethene
C|taE|ons 25 omtted): EJ%% of . t wo tal | ocenes "

wi 1R RITERRGOD OF yREIE 4E; BHAUSEREY | SRR Berrily Vg that, by
C Ortombiningalatalyets whichr @pdritelg tgiie eolyEibeterwith differehiteigwholy@thene
be%l}lf oéz[ed% e%ﬁq?‘ggmeeéasesrbbé%ord\eiaht WI anS Werogt%{nﬁcp y[S']Hsres a[% IElm Ad.
corfielym. figi. ¢ et | Ay Holymwitihei., §é,pm0&ﬂ@2y(2900®edepﬂ¢pyétahe_weon in
Wit hadlied ter ﬁQtM\My blBgéBXl? grn%% M4k tﬂ) lﬁﬁfi%ﬁgfe -sfd) gatdl%ts, as
sone cases bi nodal an'b t'ai ned ares an

Ki I’ﬁxf’}]phﬁefbm Who Sghene/1-hgxgpg Acopplymerigatighhenef  3Be  mixtures

1408addZ2ci/2pRir) SRv ah@REA @, CEGtEedodainbd geometry catalyst)
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order to test the MAD binodality of polyners nmade by
dual single-site catalysts, as exenplified by

et hene/ 1- hexene copol yneri zati on of the m xtures

Et (I nd)2Zrd 2/ Cp2H A 2 and Et(Ind),zrd,,/ CCC
(constrai ned geonetry catalyst) 3 supported on
silica. Heiland and Kam nsky (Mkronol. Chem , 193,
601-610 (1992)) studied a mixture of Et-(1nd)2ZrCl 2
and the hafni um anal ogue in copol yneri zati on of

et kppéitedBel shicRURNRd ald RE[inSyUTLImE0 CRGh. FANERLE 031962))

indication of interaction between the two 5 different
si PBEe § BEXWR AL ATl dati S5 Bh 230t ineqomplimatrization of
chaherneartdlt beter! t er nat ive site. Such report s have been
i ssued, ~howey olynmeri zation 0

et al. [P5°° s‘ﬁg §\/r@'rﬁ’ ngtc ontan By i“gﬂatmf-"oq? ?ﬁg %ﬁé:hetwe?ﬂthe two
24 gifern 4By, 1928Ampldyhk readmipnon 3y terﬁﬁdh?ed&ﬂzﬁﬁ at thélQ@mhptive site.
St ytbhGthoR ARRREAKTRILGE! k2 Rl BRIFRBRUS. RLORLY:. o

Zl rconocene cata Oor 1sota C
- po%&;ﬁﬁy-be?m_r_éﬂyﬂm ath R3PS Py Malmemela 3RPY47-3458

and 9@7))’|-£1)uc.ﬁﬁd3 Er%pé?lle QGK'mgrrlz@ﬁ(H W‘ho@dogv‘? Qorg 'l:f?naBP dirc¥@3ene catalysts.
obt aj nary system conp

|
i sOs Bg P?Aclsatﬁ%&w aPPEREGRERT i (P pr é@ﬁ"r‘% d’PIYRﬁ°P3He"§ {3dPat and a
ansterédbBAk asacﬁacatpalbyasmp) v dlb&lxd’é@ vath bbma&}éymrﬂ(%&ﬁ;ﬁls&g an
I S%é%o 7 acatncd a%r;lg ¥ Q grlegusr ogﬁvlé n? g@%@gﬁdg&@ysk By usmcr a -
pobrg)gy oxpyqueenef ésgspl@ﬁ)ic aach dy:dlosmeelﬁe ozhrlc@mkenésr, acblemginof( isetactic
Pppaﬁgop?l@le W) Osl%ﬁbtﬁlﬁg pol;pr%p)q&% I'@PP)S Eﬂdf Dlte er&rl&ﬁtﬁlaa n (1

St er eob fracti on was proposed to I nvo

t hBP-8R @ﬁ)a\’f@%“&ﬁ‘meﬂr dpamerprign &5 écrrmtwa@rf W@éh”fephléc‘\tfr’ﬁétlon was
di f)r%ﬁds&ﬂfo ivatvaltle bxehanioé @S prdphgadhty bithind N twekd he( AGL (ﬂfferent

PO eX rln 18 éré%§eslz%¥b§g aé}é%f:&)(é g i?‘egijgt’%,l g% eg??9n)gjsec§ on dlfferent

sup'p@rdf egtaiocanbre(iogrefis nid syadxf)srpeclﬁq) rsmpeml on the same silica for
tp;:/) réf;'ég\% bcé?{nln@zgtion-.rhﬁ% Fe%gr?) dttl?aqj [ﬁ%tdert Bg{ srle ca su;{pﬁrt cham

I ca Suppo Tal 11 rans
actringfer bewednethe qtive mmesamalllw@tabswrtermomuai raedj steregbdpck PP

st pheaineak LR Eer%.gdz mlﬂ’@-{(’ %ﬂﬁgnol IS' ﬁb@br@@oo@@%%@d}%ﬁ a

(Macr ono) , have propose
defgre defal eé%@ﬁp'arré*f’r girhostthgapsienef aeroryieg r@rlyr@r chpinfFasnpngdype
pobﬁ/ﬁiﬂﬁlloeérﬁzl t rfnbfhﬁﬂ derst YRRy sﬁﬁred@ie@kdeoﬁb@ﬁﬁr&éﬁoﬂIBthHlﬁl'yst
O o8 T S SRR S TR
Th exddrdﬁaﬂle r with rQ‘Baltdab)IMlStean}’ fovadtallgl-palyreetyl exchange with the
Y.

Eﬂ(%’lﬁl ?Jxlrrrle arcy attcg )?é gﬁg alg'les%Q?% l;eséegp tEg Y %pgmkq%produce

ac Pe mbr"ﬂémﬁtﬂq@#chaﬁ“ﬂwf&‘s{a ey heppé@p@ert forxeatrrom @of stereoblock

Capafhdd by 4 &hiREO HECAcoddOnY r@g{a?sthJlm @ff@r{e@crﬁgmsg&lﬁvmes is
structure. They reported that formation of stereobl ock

poFRRHRgERt YRen gn ﬁ‘i’f R‘F%IP@‘Y@FWH"F%%‘?P@H“@ thgZs PRty cepferypod the
di Af enenbfieebaosetectivities is contingent upon an
efficient polyneryl exchange between the Zr catal yst
centers and the Al centers of the cocatalyst."” 30

Brusath and Rytter then disclosed their own observations using paired zirconocene catalysts

to polymerize mixtures of ethylene/1-hexene and reported the effects of the influence of the dual
site catalyst on polymerization activity, incorporation of comonomer, and polymer microstructure

using methylalumoxane cocatalyst.
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Brusath and Rytter then disclosed their own
observations using paired zirconocene catalysts to
pol ynmeri ze m xtures of ethyl ene/1-hexene and reported
the effects of the influence of the dual site

catal yst on polynerization activity, incorporation of
conononer, and polyner m crostructure using

nmet hyl al ur noxane cocatal yst. 4 Analysis of the
foregoing results indicate that Rytter and coworKkers

| i kelayalfai J)le‘da tB&gMﬁg Jeéu?t?mdi@ﬁmhﬂl@hb&ﬂai ccﬂiorl&ﬁtlﬁié% fa‘iled to utilize
cat al nents that were capa

°Pf8%f&§8?%‘#f °6‘ﬁlyf§f °°far?éyst asqo m?m‘ﬁ’ﬁ%ﬁ“ﬁ e BFF £1RadIE ﬁ%{?%sowtwn of the
polymmsdhain fgehd ch@ilﬂttx@nslﬁ:@hﬁhnﬂcfntd%ﬂl deleiavtive @ﬁhlﬁﬂlcysitbs(;that is, two-way
[ t Qr .
relibiion. BN rfead il Bin LRAGIGIRE LR pifblcs Srimetyatpinum
ligély pq:ciungt ‘hyﬂ rg$paetitmpaiyer fanked fyomibe catalest] mwrpdnatme sydredl t o
CQHL%%{ axfxcplﬁnggg‘teﬁ IﬁthrHofyH@ryp&t:l@ak %@J«m{ tH&HBrQ gﬁe%tcht’]lgtlcmltgf ed by

.conpnoner, and thereaftér ynmeryl exchange w t

%ﬁ@uwmm% h‘f‘%\)[ Wrtedsqwdémﬁ eF %Wéﬂsww & eﬁrrmﬁ tigands appeared

tP6d wmlmuz aie réBéterct. kﬁ'féfct,%élldfef &hmuaMhigha nIC)Qtelofet 41 h?olymer, 45, 7853-
ar e

om10f a
7%; @ (%S 1ti Wast rT‘Pé’rtF fxg ﬁtbagl trag%n rg)gte*eglp ﬁ%ﬁ caéa ngstxtg% actually took place in
tizcaartigndxperirhanrs, SRyifat prlymegizatioad were fepbrietr WO4853497@5 3-
7861 hat -NQm tra
150 08 o1 RBL AR I 0T -
neftpdloeent ¢apable efxpleﬁwetmfmls congprpipy bnfwm F‘quwzsatnprmfsnwémeng
di f?e?ﬁ%ﬁcﬁﬁnérﬁat\%%ﬁz{r%e?lz&)cs shchl aé@erﬁxg@ea@%%és #daid to result in

, _use of fluxional" nmetallocene cataly
PrGgtiop §f Qlefingopalypere M@geaﬂaﬂvestwmfee Pipivpapsrotshe i &Spectlve
sREUOMEHEE eﬁu&ahw&aer{cy\@n&algrfemoqﬁﬁegs ls{gmﬁﬁhrnﬂiﬁffhaiéb BGolymer
dl ! og{p:ro%rt?eeac rtai?e{/ l;n Zaaztll:;leo% grm?'nr gﬁ-l%%hgltcp%tsalli%e gﬁlg amoxﬁhous block
cpmocb)dmtqgmqntaffor@keﬁpln ﬁ@mp@ﬁvymp@mamime endedfixed teyction conditions.
l\ﬁctrEcH/Q(I bHcBuse @e%gg(}‘/@ %lﬁgﬁﬁw%&‘ ﬂuLQfﬁl’{fgﬁrB%PﬁlE ¥a¢al)Jstr’cannott be varied,

stereoi soners of such netall ocenes generally Tal
theorsis axabilify gising I Buignald icatelpise iocvaryipalypet Blopk comgositiprpgrithsriatio of the

rdp&HBes Bl6 RS, BiRsliydfrfor m&a@@&a le& o%fﬁufo;aemdwythzbuéalhmlbyen incapable
ous bl ock nmer. .se

alli apd anor
o 5P Rt o s SRISRE 5 1 BTG ARy SRy bl he
nameecif the l‘erﬁﬁ}ﬂtﬂmg bl@kor segiviit efaieilti-bldelc aips@méxh o cettAd appHeations, it
&sua%{eq% gro\glécre p\cIJ\Pamers Il-lﬁvu}ngrmmah%ocgn&rat atre hlgﬁ%‘crﬁstta?l nzstflat are
furfctiopelizsd i 'moxg:agqglly fingtionaligedy grrtyat pgsisgsngqherblllsggg(ushmg properties. For
KA $ilid &Py that Pty ‘w&re@,r th {%ﬁmaﬁ SLERRE &tmaeﬁs Pl Q5 Stine or
Finally, prior art methods for olefin

BRSPS AE PRy SdFhrapiasy eesipansp linﬁé%abp@ym%sr Wl?egardﬁh? Ylocks having
aﬁﬁﬂﬂnﬁt@'plﬂdﬂaglﬁ 1€ inSRHy @xr}:f;in'ﬁglyQBnrﬁ:aﬁi %&Ude@b@stﬂ@ﬂe}bﬂ@ﬁssy blocks have

bl ocks, and.in gartlc ar cqﬁéroll the nature

IRREVIdSIaTioMaTS P °x5"|‘ec3cs|2 "E%E& FEragtve Hrensnd f“‘RYF‘HcR?““c“‘ar‘Y at

etx@ed tyhﬂﬁd?ratuﬁmr certain applications, it s desirable

thlo Ph Oﬂ\%§ 2?(91, ?/{ge Ii 0S7 OP ﬁ]‘?ﬁtﬂ g_"ngs%{;‘n urpﬁ cl?ltac‘ﬂls(c)usg ﬁx Cfttsgo?t‘crartgaliyged living

mb'a:ctniayorﬁ Unondlesnlat weight distgibutiona Thepowegisiingtdatalyzed living

Igbékhﬂggﬁﬁnh@gmﬂkppertleS For 25 exanple, it is
bel'ieved t pol yners wherein the term nal segnents

“or bl oc%%haalrt@ntfﬁryg lyminpg gonstituteg thy sal ¢ tragsfes mechanisping Whegxchange

A REIaE pobhed LIRNCIR tweleh thd BalsltioR MretaPk Y¥RunibEdefterd istVaf) fast

bl ocks having anorphous properties are internal or

primarily connected between grystalline or glassy

bl ocks, have inproved el astoneric properties, such as

i mproved retractive force and recovery, particularly

at elevated tenperatures. _
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30 In JACS. 2004, 126, 10701-10712, G bson, et a

di scuss the effects of "catal yzed |iving

pol ynmeri zation" on nol ecul ar wei ght distribution. The
aut hors define catalyzed living polynerization in
this manner: "...if chain transfer to al um num
constitutes the sole transfer nechani smand the
exchange of the grow ng pol yner chain between the
transition netal and the alum numcenters is very fast

aad @Msxﬁl@‘fﬁgp%lym& chahﬁ %vﬂP&prm bemlﬁ‘gson%é Alurgxﬂaﬁ @Jnté' TR can

'-E Wg ({? al um num centers. hi s can
BELHANY 9" serihed ay4 g3tedyzefehain 6@(‘”31 rgacEien elhaévmfnw oviknppttractive
niia@A€stati OofQlils @beusm oRbifgrowth redtti # b 640 QistribBiinlof Sloddct AMlecular

rom&h reaction i s a_Poi sson
el ieseRre B SPdutiel FieHt Gt =rram 1 Bts gpevecs
prapagalien.’Schul z- Fl ory distribution that arises V\,hen (3-H

TP R T A ot i
usipgrEpeineartpining catgpst Uf cogbingtioavath ZnEt,rfyMes or Za(iiPr),. Homoleptic

aﬁ@ﬁ%%lﬂhlﬂ&n %;Cﬁll M?“ilthlnﬂn Qﬁmklmtagcpl@?d% é Hotmgée%atblgﬂléﬁgam growth.

or Zn(i-Pr) Etlc um nu
Using G ﬁem%ﬁalmﬁﬁ@g PrsHioR Ebpair hitng gupsemolecular weight

dasatvationz mwgmlalfte% iflof tuﬂé&ﬂeﬁ&dé&@br‘ﬂh&gd@ﬁblﬁgﬁ éﬂﬁeaiuﬂﬁgxts concluded

rresulted in produ t|o ner _having a nar
L M T AN TN 0 R L
tizznad §fdive oofiore cardlydeip emdlem:oxpwﬂldma{amihﬁtﬂmg Bgtint t0 fhakd hgti-block

c@ﬂ%ﬁygrf%; gl%ﬁﬁg geesges e V\Pl:g]))S/m%ea e caglli]ysts Vee breee c}ee?cgﬁ%de nEgF i g 210,338,

51236 %ﬂos@}déﬁé“ 3ﬂ1e use of two or nore catalysts in
COMbERALA viftkerd Hhe é\alﬁllgé‘{orha%‘ﬁltxﬁeld b 30k A6 el 9515%5%1;,& Ziegler-Natta

mul ti-block copolyners. Simlar rocesses enp

ng
T e S (R B Tl 99 Ty PR igpss 970119 ane
4332412, 28BitionabZRgler-Ra0, baged grobesded dnBplymelSar&disdlds@d in USP’s

LA 5ol €19 1 BResL BErear L R L

5r2ﬁ4 58 1p$, é43r”é&,c:5t,ﬁﬁﬂsl9a,rané\ﬁ,g%’d7 Brassell aem EPsted7(, 101 askEmpi560,530.
USP' %es%ﬂg &Q ac?vl‘xgceg 99t11e %orgg%glg @e%é’rcm dth%nL, Pe%lns a need in the art for a
Zi egler-Natta based processSes an
Pallygleqﬂ@%@cpr?cﬁss Brgppisscapablegf preprigs blsclolsg cgmvmess; qsmua?ls Fulti-block
c5po]53;&rs7§ﬂ mo5b el;ﬁéhaﬂ? ﬂneémgla%lcélz Zopo@u%x%%re%gémaxﬁl %ngprﬁgqg
4, 9315, 843,458 ©, 550, 194 ang 3,

RRIBF o, S R SH GO AePS. o4 RPHEF 3 50097 gidehd e
Mdeverdlit anae be dasiratheif thereagpnd prgyvided 2L &ﬁ[ﬁﬁ&ﬂ §:océshﬁf Preparing such
n{uﬁmbtﬂ( ?ﬁjﬂ?e?g eL&chl ngrn%eqrton%ufltgiélgaaclp cﬁgX%rf ) Cﬁzoqyie&e or 4-methyl-1-
perémlamgr metgpempm:lmeys snehl as ﬁthtibmhd/owkm differensCs oahigher a-
omﬁﬁ(ts), g?ﬂ@ Gée%lf Ll¥htltﬂhﬂ§?grenm thltlglll ﬁ %ulﬁ %P 945}4;@! T provide such an

re om nan rsing ene,
uapfﬁ’éefi [p{Acess ﬂ’ﬁé‘ﬁ el °§Er9?a§nésu0‘bmularhh0h epPotyeg, espesially lippar multi-

bilddk EdpgRmytls Qla@ngﬁgelﬁﬁlz@ @hrkodl hieculaMRE@R\RKributidn. WOMuEH 8her be
des rable 4f there were erOV|ded an i nproved process

dFsdrIa 5Foet}5%vrx eﬁl@ 1glar‘9hed2)500ﬁ§| r; pre’BFr&gﬁu@d:ﬁBcrlmf. lg.}avmo more than two
sezee oablboks.| Fuirtharmong) ittwouldlbe désirepnl pydviteS padcedd mp@ehmag
c%xbmz{tlﬁg ! J})éatalasr% ngpc ain ehu%Pm% 31%? ifs cga%:%brlr%)zfe %rﬁns)&‘lcﬁ JEiuR tsbloclfl<
Cg}lloéfmerﬁ( $yen fogtherhie wogé bodesizabihol piovideg pracgentor mﬂq:pendent control of the
oRAFbAhON d
FEL Al MR, LA o U U120
mul ti-block copolyners, especially linear nulti
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bl ock copol ynmers, having a rel atively narrow nol ecul ar
wei ght distribution. It would further be 30 desirable
to provide an inproved process for preparing such
copol ymers having nore than two segnents or bl ocks.
Furthernore, it would be desirable to provide a
process for identifying conbinations of catal ysts and
chain shuttling agents capabl e of naking such

mul ti-block copolymers. Even further, it would be

dﬁ@h&ﬂ Ble@onlifinily &\bi‘ Slefle &MQE&%@-I Q(ften‘e %ﬁ@ﬁﬂx@ %mglcbﬁgcksq{avmg

e. val, aEIUS po | ocks,

rd

a&iﬂr%“‘g’ b Po"a‘éé’g%“w YepEe! 'ge %ﬂraﬂe Iprgife an improved
proq:asﬂ fympeapsring acyofitiel fogoifid c&eiﬂib’lel’palﬂrtnhxypr&fuct@ irdoh@fiBusProcess,
AP ER DY Sonta B ARG o ARt e ST P A % Bows for
mp@erﬁ eongfekif thy EP@UWHFMOUWU@B' ddi theishgitlioy egdnt(s) nreidee satal§ oy used.
prepari ng any of the foregoing desirable polyner
groducts in a continuous process, especially a

tion polynerization process. Highly
desi U&b&r&’mg ﬁldlﬁ*fbrdaé'n@ e SiftioR tHeRWR oRprévidedd @#h%{b@hﬁsﬁ for use in the
0 he

nt r.ol uantit nd/or identity
R P B0 PO AR - Bty S e sl sapeysegiot
progeylene v enethy B peh@eg s tdng) ot ﬂmthhl&.;m‘ eslefid witm&ﬁ)ménle Qit/drlded & more
' onposition.f
Arred 9&%&&5?&&50 bqle gom (()jme%rs esl?ecmlBl e;cj[%/lsene Oéone ol;'] gxﬁ{g Cap0 0-

polymeri zat | an a rrza
Hetios. sy do-plefind ondliplefins| tp fwmﬂyghsrecdeculfar Wegltyrsegmeinted egpolymer (multi-
lﬂodﬁﬁbﬂbﬂm‘e}) sBf Qsp%gﬁyer YAy nerQh v R RS r%;a%f} &@'ﬁ@ér%olré’]

ene and/ or one or nore dif ent a t1on
BEPSPEF P 2 figfering it prsRE frore chepiedl P'aP}!YVC*’éPWWfé?féS Bigrcisclosed
Ieren, tie compositiércoPristng 10¢ &fniiitre ofrdackiOn fo@lct RSultdfy from combining:

d|0|?AL€%“€k%PP8ym%T Ig:a%g%lecular wei ght, segnent ed

1yner), said copol ymer
cont d&BXv sagpnd hleﬁrepotyntmatmn cawlysesapgiiiedfaraphling polymes differing in

JK%@al oﬁ&?ﬂ?a%:% fes H‘lofﬁq gjn'IeI & Sﬂ %@atgﬂsq &l) d.mgor eg ivalent

chem cal physi cal tie urt scl
F?Q“WQF@PWFW@Wﬂ?S@thOS|t|on conprising the adn1xture or

I‘eaCt(Cp{bhﬂﬁng&Qﬁga%&ﬁ%ﬁl ng from corrbl ning: (A a

first ? §$ H% ol ynmeri zation cat al (B) a second

ol ef iPFFSBINS 77 ghrepsiipmprodict i %Iﬁéwmbﬁn@ﬁar ing .

]E)0| y [BY Sfirsti ofefﬁ& bbl%erizﬁtxoxﬁﬁﬁﬁkt@ﬁmﬁ highhdssofdher ch&’@&ﬁﬂidn&ﬁdex
rom repare yst

equi fa 5eC0 nd Xlnﬁ&/poﬁ) 1 Ieg %txog ﬁzg%%s V{nlg Sﬁgmg%’ﬁﬁ lﬁffr;(oatlogmdex less

thanfiS persént prefierably lesg ran 90 asrcknp mefeeraityhbly teksebaadlmpm:mt, @ndinost

BEBG6L AR Q0 GLent S dordfcler By &%n%cﬂgoﬂ% s@allahdt

ol efin polynerization cat yst V|ng a hi
i ncorpb&tip grttlingpgsat. (B) a second ol efin

pol y meinothad dnfBBdiat 8F s ﬁanﬁMh @Igereﬁs ﬁ@mm&hod for selecting an
|ncor?ﬂ%at|on iindex | ess percent, prefera F

FIBLLTE MRS (R PRed Y andfibpia Sfbﬁ“@fce%gm () el of P i block
qopcrly:ee’ni gecaadinl mhnvzﬁncp;r epetatth buth kg s/ nicRaBmybiRerpoRhe, 4-
rgétla};l ?giiﬂfe%go Oerlrx? ror 5 rcl,v or at {eP 1 W{tg] gtr%ene an?/%rto%c I morg dl)ﬂ’erent

arn Shat’t MGy
@?ﬂ?@d Higkefin m@fontehemsh%edwlrabm tht feeriting polyprensomgiasks highly isotactic

%erfegf h@ﬁ% @r%tdllﬂge Iﬁ’ﬁ’ 4-1%%1‘?45@?@0[1&1@&2 ¥ égs%%rﬂdbtl interpolymer

ain shuttl
cﬁ' F@Hlﬁ‘éﬁ vyﬁj OR§ PrtpOrgyRefRamers selected from the group consisting of propylene, Cy.59 0-

olefins, Cy.50 cyclo-olefins, and C4.5 diolefins.
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copol ynmers according to the invention, especially such
copol ynmers conprising propyl ene, 4 30 nethyl- |
-pentene, styrene, or another C4_20 a-olefin with

et hyl ene and/or one or nore different olefin or

di ol ef m nononers. Hi ghly desirably, the resulting

pol ymer conprises highly isotactic polypropyl ene or
highly crystalline poly-4-nethyl-I|-pentene containing
an elastoneric interpolymer of ethylene with one or

nor e Iﬁmﬁﬂﬁareﬁab&ﬁhﬁetﬁf&ﬂe ;Sréﬁﬁﬂ ihvetiod rt&blﬁs Q0RESd [br&gsscx'f)r preparing a
C 0- 0l efins, and

ol efins, 20
B TR iR FoRe e B S RS o s ane one or
mureaidition peiyreerizitdamoroeress dtter mlixq&tbpjd}:de aalp peas sonfpaiking contacting
pl?%)gf%ﬁg z!.nrt'i%pt@onalgJ C?q?‘n orrr;{gér{ %&Hlt?orn grll'gﬁ%le Blroo g§ rsFe o ee’r tahﬁlaprowlene under .
aéﬁltloms@eaMpre anﬁltlpttslvylﬁmqoma@it@n rompisises ot her than

Pr opYeEiRixnS@drdeRi RGPS RAGATRNE bR dohACt | NG
propyl ene and optionally one or nore addition

pol yiet3 Brsisledn ﬁﬁ‘ﬁ’aﬁgﬁgowwwt heyig2 Welgapoapreer insergpration index,

addi (Bpdsefal YREE polRderi2ition Qateliydt | hzﬁﬂ% aWoinBnotef ﬁﬁﬁﬁlﬁéﬂoh Hdex less
ure or r ea

B RS ROI A A G AR P BRRgR) protof e
obgarer ingapargion gelbadf\eatalyktdx), agl a h i gh conmonomer

i ncor Qgggr (B) a second olefin
polyngg?%%%ggﬁhcatatyst havi ng a cononomer

I ncoraeraRlY: 815 forpaping prassss takesthnfogn ofreqontinyous splutifrenresghsyfor
@Sy B16LR rdop%iw@@,r &séatauy PRELLIK b RIyAREY grE@%%lytliﬂ@a? mlti-block

Cper cent of g conpnoner | ncorporation | ndex of
8%03%??%? p(oRyleneé)ﬁ -methé 1 -Reniqas AR QOR O TRPTE RYyroRgwefs, more especially
sEle@édefrabétiyylent A difkrag f gleﬂﬁso GioRfnstank e,&ldolwng‘ eddTd3f esBecially
e‘ﬁ%ﬂg% ﬂ%g%m?ée%es yag C%rsg t art (a).r%elrllsc??a ge of mE(en 088\6,6 ?re'[%%t 1s the catalysts are
ﬁb?@ﬁ%g'dﬁlﬂw I Wdewonwptxs sopyitior polymenigasioy n@dsloaﬁf, the propask sndeally
s@fedForPolyméizatio AR RIEs HEbnBRES iR o GEBNRARNS  Ud¥R fese

especially 15 selected from ethylene and different

RYDEriB3H et ?Oﬂ@tm% ridingdromyilr Bote phseling aggnt toiitiel cafdust becomes

ReReomparedb lawue@&whuasxulﬁgutﬂmb&lcsér oBynfedd, adpy&£1§ lih&&knulti-block
Il e of |ntercon ersi.o is the

are inca
°8%1‘§35’W%1°§°rg PRt RPN 7T, H’i“‘gt“? g ef ‘Wé—’rr cont i nuous
s ol utih awthecdmpadimenaf ihe invediod tlietecimpvmdala tﬁ)ghoma:mai Weight,
g rcreg%%powe{w@gﬁf l%%crl](%%l c%{)qrgeé‘ V %csl’aﬁ g sgcfh argj]népte )l(lnlier ﬁorréprxsmg propylene
9 61H3¢ﬁ?efi~ 1-pentne ip p@kymémmddmy sasmqpqurnqngmftanmng thereingapmmore,

prdrerhid | {h% o@ﬂ@r@tsegrrﬁ,ntg Bﬁfeﬁ@é ﬁ'ob!ﬁénol%@;fc(-}m@& o?@enéi@%@ Bh8%%€ical or
Hé%Sggare to _chain growh, and nulti-block copol yners,

EPraperly- iR AP THNY e ameer ROBYSHPyABPlecuisE WeiRHidifiRugon,
NI, BYeRttiafn. oa;sfefexfampmdthhrm high efficiency. In _
gnglt gﬁg'ertfgrl\ 1eﬁfn§>gmptgcmthe mvgnve %rggre:?gog{gsglh%?tggﬁgédd Segivatives of
tharfiategoinhéeguéntiop allyirdodk, co;&ﬂ}meacs ally such a copol yner
conpr, h [0 .

o i MR PREEI O P T 06 gy
OREriwe: t peorediEs q5inefaanig pblymenpreferably amomepodeepnreffrepylene and/or a
h&;ﬂr 'of‘ﬂ‘oﬁ)neng Mﬁ&m&ﬁ%l@g&m%mg edl%}fol%er%? Il ﬁl%th%l 1-pentene,

em cal ysi cal ert
%GB@PW&S“%%@%@%@D% a%@E F’°‘W‘éﬁ agmels  Bftiriiesk F@ﬂ?lymer
avbidrdibig to@ie pr&s irvBidibn Sr &epaﬂd@@d&fﬂ'@ ty the @fosesk BAHe greddnt invention.
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In yet anot her enbodi nent of the invention, there are
provi ded functionalized derivatives of the foregoing
segnented or multi-block copolymers. 30 In a stil
further enbodi ment of the present invention, there is
provi ded a polymer m xture conprising: (1) an organic
or inorganic polyner, preferably a honopol yner of
propyl ene and/ or a copolyner of propylene and a
copol yneri zabl e conononer, a honopol yner of
4- nethyl-l-pentene or a highly crystalline
rmf%e“ny §meapd 2) a high nolecular weight,
HF OCK p&%yger according to the present

| nverﬁigurml ior sqbcrmmareedseatati@mﬂ thegpro@sstdi olpharchsis staktlifdivolving
1g5g§9g§m&gvent|on 8 Brief Description of the

Draw ngs Filgure 1 is a schematic representation of the
pr oc &4gires R-69¢r djfsential pegntingsdaloriod st grapisfor thé pajymerswef examples 1-3
SatehpastivesiA A8, 5 Figures 2-6 are differential
scanning calorinetry graphs for the pol yners of
exanples 1-3 and conparatives A and B. Detail ed

bdbgghgmnefméhemhmwention Al'l references to the

the Poy iR B ekt O Bati e SllyeloCrt o Tabte

y.

- Mﬂqf@hfﬁﬂ@blbyed@moﬂrﬁgd by ORC Pr%@lﬂfﬂ: 200 QAlsc By references to a

G@&ﬂr@ﬂ&ﬁ? st béatott = éﬁ)&ﬂ opﬁro%s gﬁgct Ltuls oc}lg Fatlbrllﬁ?of%e%‘lpments

or Groups reflec erlo
Ysing the C ppstemdoripmberingpgrenps y dnkepy qtamd tw!ltn’e@mangmgahelu fygm the

ot RS cstitaBtin tHe aktRE paRRAd %Fdénts'a%ake‘abh weloBMFoPBurposes of United
or. C tormr In t art al artS and

ont ext
STAls* ARt prasios. HRSBHHS N AEPAUTRH Patent appliseite ecpblcatipn rsgpnced
ISteint apsshepby emrpcpnted:ﬁyi réferenck hahaxoeﬁtﬁay ﬁ)r e equlyaldd@USRErsion thereof is

sgmchggraéﬁ) Qy Llhfé?eﬁat;g QsPec%El Q'l%prel qu . e ogl.{ree Q ynthe::lltc tec.hmques

herein are here ncor por a erence
definitipns (ty ﬂ(eGFtefltlﬂet igcgrsisteal \Gﬁltanb@eﬂreh@ls orovidérblrepaid) and gensml

1@9@@%§@g@g§g by reference) especially with respect to
t he sclosure of synthetic techniques, definitions

(to tABSEX{CORPrivRgt aidemirayes theiqof wnphnfavﬂfdéreq‘ﬁclﬁﬁq theprgsence of

4y eaditided chﬁﬁoﬁédﬂ)steﬁ&%rc@@d&%‘ @heth&ﬂ)@%t@l@@@mé R disBBsed'htrein. In order
deri vat i ereof is not

es t
¥ a‘{oéc{n T gz"tbg app%‘rpaat&%f ﬂ@mﬁf} hezeln, bhé%vg uses§ g‘ﬁﬁifmaaﬂPRr}SB‘ﬁ amay
ucrbtrdp@memith,tlo@ﬂ siditive, agimacieatiesepoustdedhbiber polymefit o:t&ﬂ&nslad:ranless
' ' 9 t 0. avoi n al |
S:t:a%gg% ti‘lg %Clglgi‘n ecgll?t{rﬁe tg rrn"gI %ﬁ{lﬁm&essﬁmlallé of* &%lh es ox’n the scope of
any. giyenediag fegitatiprany otherepmppacntsiepa dromctmai:xcaumg thovesfhat are not

@thﬁh‘l’fbrﬂperalﬁﬁty C@lm%ngonm%tg BPfexEF&héé Thy éo(fnpgﬁenptsgﬁ Br\’\ﬁr&%dure not
to the contrar In contrast

Pl e Sl Thegmape il tletoberpimeHer Sobp it
mesummdmmwremema{ylc&ﬂbxamsnot her conponent, step or
' ssenti al

procedu «excent | t hgse that e no

o ot kft iPFePrhdfes i oisnlped bieprabeiea, bRt bansargeors
robymeepentred Sonepsiagle rpcrnomadwdeompmers Qﬁeﬂdﬁangﬁblyyeferred to herein as .
: e ss. st at ed
&@ﬁg?@m@rg)eﬁ{ea‘& 8blglc~«ggprf El%ﬁ b% %ta&] don orf at n%agpi!gv%lrrh a\lm\r/xer(sj oL cftlliermse
carfaipiag Ph%allhdlgﬁyﬂt@@mgmatt& o hlokhethereinmyengbfopmetfiom a smgle
mdﬁ&lné{'d %r@ﬁﬁﬁﬁ&ﬂﬁ‘fr@ it SRRt RROPRALINAE biSmogolidfers! oF ethylene and

rifD ng eneo
copo ers of et erne and one or more Cs.g ¢-olefins in which ethylene comprises at least 50 mole

percent. The term “propylene copolymer” or “propy/lene interpolymer” means a copolymer

9
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pol yners prepared froma single nononmer, and

copol ynmers (interchangeably referred to herein as 30

i nt erpol yners), neani ng polynmers prepared by reaction

of at |east two nononers or otherw se containing
chemcally differentiated segnents or blocks therein

even if fornmed froma single nononer. Mire

specifically, the term "polyethyl ene" includes _
honmopol yners of ethyl ene and copolyners of ethyl ene
o@ﬁhﬁrlﬂ[gq:r@yleﬁ%@ orgizr_g)oﬁ'c@;loﬁﬁdeﬁébl'e'lofﬁ@ﬂo%férse\tllh‘b’érﬁﬁ%pylene comprises

n% tﬁ nol.e _percent J&

a.pgl% PLIASPO, BTC mgpome&;mﬁs Bﬁ,aébﬁt é’ﬁ%blf) 0L F%FV Ilﬂetlhe polymer (the

qrusaxnme alocl) podfarabiy at B:ast O0ALIE Béreegt, ﬁt‘oﬁn;téfeﬂaﬁiy atrlehscAsandé percent, and
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sem - batch process, the polyners desirably possess PD
from1l.0 to 2.9, preferably from1l.3 to 2.5, nore
preferably from1l.4 to 2.0, and nost preferably from
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of sequences of length nis given by X;[n], where nis
an integer froml to infinity representing the nunber
of nmononmer units in the block. Xi[n] = (1-p;) p; *1)
nost probable distribution of block lengths 30 N =
11pi nunber average block I ength Each catal yst has a
probability of propagation (p,) and forns a pol yner
segnent having a unique average bl ock | ength and
distribution. In a nost preferred enbodinent, the
probability of gpgfopagation is defined as: 11 Rp[il A
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101E ©6helbRard LA br RALAMBharg 6 i BBhIN IO BbBE-ABSR M he term “heteroatom”
refers to an atom other than carbon or hydrogen. Preferred heteroatoms include: F, Cl, Br, N, O, P,
B, S, Si, Sb, Al, Sn, As, Se and Ge. The term “amorphous” refers to a polymer lacking a crystalline
melting point as determined by differential scanning calorimetry (DSC) or equivalent technique.
The term, “hydrocarbyl” refers to.univalent substituents containing only hydrogen and
carbon atoms, including branched or unbranched, saturated or unsaturated, cyclic, polycyclic or
noncyclic species. Examples include alkyl-, cycloalkyl-, alkenyl-, alkadienyl-, cycloalkenyl-,
cycloalkadienyl-, aryl-, and alkynyl- groups. “Substituted hydrocarbyl” refers to a hydrocarbyl
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refers to an atom ot her than carbon or hydrogen.
Preferred heteroatonis include: F, d, Br, N, 0, P

B, S, Si, Sb, Al, Sn, As, Se and Ge. The term

"anor phous” refers to a polynmer lacking a crystalline
melting point as determned by differential scanning
calorinmetry (DSC) or equival ent technique. The term
"“hydrocarbyl" refers to unival ent substituents

contai ning only hydrogen and 30 carbon atoms,
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carbonyl as in benzophenone or oxygen as in
dlphenylether or nitrogen in diphenylanine. The term

‘conmononer incorporation index", refers to the percent
cononorner incorporated into a copol yner prepared
under representative r polynerization conditions by
the catal yst under 30 consideration in the absence of
ot her polynerization catal ysts, ideally under
steady-state, continuous solution polynerization

congi deign arcumstﬂlcamlrdaﬁtarrom} u?:bl‘pUx?ﬂfn ﬂﬂexhxliag Be HRHRANRE directly,
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fur{cggns oﬁpm ¢ m‘ g cal g’%t aH&j }n&lo%% COI‘B@JO?’I%I’ %Flce?lgh%q%e rﬂl 6‘1%1 gl(?trLS
Conpnomer “and” monomer  ar e typrcally co
cohemgier @n@ntotiod ig tipaeaationmedi £ddbpd ty sdre, &ﬁdirops to zero, F, becomes zero

ngnoner/connnoner concentrations. In the limt as
and. (e BRI FOTEIST BlRVES BATP BT i thepimitingsateios Ao mermsr thsyeactey
R 78dcBmesi208 afll BPS oh(phid&d th& 2oREHoREESN 58! enzé1 Bndyhe
‘ool yner consi'sts o? pure nononer. Imthe limting case
of Kor mphimmegeneaus tadystsgiotatio ofRpinohe meso@men grdeab@r largely
deﬂeﬁniﬁ’e@ %ol?rﬂ{] QXA’I[Q)?HOJ Q%etgxgmrclpﬂ?grdxﬁg{?) eﬂ%r%ﬁeﬁ' fal @oﬁﬁﬁ%ﬁriuﬁon

onbgeneous catal ysts the rat cono
M‘Idél Cmﬁ‘“r?c?ﬁﬂmmaﬁ Qon@lym@&ettoerlvlp@al .gely 20 determ nes

pol nbs;erano@@mégms@nwﬁal el fhiwyRedhe ?ae@r%@hqaqnstegedednm@srthe rate
the Term nal nmerization NModel or the

at waiffy ?eﬂz&etémeerﬁﬁr WFé‘i’ s terpda! sapelamerization modatfppiployed. Lo this
modelffie iR feactivns o fpe t he i dentity of the | ast nononer
inserted dictates the rate, at which subsequent
mononers i nsert V@ t&;mirab-cHpd|,§mEdi zat i on nodel
is enployed. In this

where represents the catalyst, M, represents monomeri, and k is the rate constant

having the rate equation
pr = k,-,-l'" M,C'J [MJ] C))

The comonomer mole fraction (i=2) ira the reaction media is defined by the equation:

14
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nodel insertion reactions of the type 25 MC +M k)M
MMC4 (3) where C° represents the catalyst, M
represents nononmer i , and ky is the rate constant
having the rate equation RpU =kyL-M C J [M] (4) The
conmononer nole fraction (i=2) in the reaction nedia is
defined by the equation: 14 .fz = [~+ZM (5) [1L1lil [
z Asinplified equation for conpnoner conposition can
be derived as disclosed in George Gdian, Principles

of Pol ymerization, Second t]l on, John Wl ey and
Sons, 1970, as fol | owsf m (5N + (1- AMz (6)
ri (1 fz )z + 21- f2) )f 2z 5 Fromthis

equatg ﬂﬂﬁpﬁfhe ecﬂﬁilcﬁi b BEbihoRRr &ﬁnp@s@tmﬁ QAR WerkvRd khﬂ’scﬂggdméorge

ent on, the nole fraction of nomer

Ot Beriles et PR eacion Sasrd BT G RSy tA St b Rca AtIows:
react|V| ty ratios defiqeg) of the insertion
rate constants a&:= i & @) . -ki12 kz1
Alternatively, in th “ﬂ. & polyrrerization
m)delFronli ﬁ]l% eh&ﬁ&h‘hé R frgétlofl Ppcolngégnh; Meégl oL e?‘rde endent on
inserted I n the grow ng polymer chain ate Pfy
thy mele facigny e?ﬁpmmh@ theirepstqatriegis.and o éemperaiuresiependant roaetivity
R Qb fired & t&He othe bRk PdtdRonsta M C +Mk Kkl i >
M MINKC (8) and the indi vi dual rate equations are:
Rp,;k = k>>d L MM =_Cu | ]_22_(%) 15 The conpnoner
content can be cal cul atied (ag?au k,,as ‘di scl osed in
Geor%j Qdi, aB Supra. as: | +.r'1X(r1X+1) (1- Fz&

$nativelyy in he Pi@rﬁ‘tﬂf&ater%mwm%mon gdel, fhe ‘%F}Bﬁ*eéo h¢ lgst two
fﬁhﬁf)ﬂnﬁ@ thsa®d inthegrélindpolmlel phalndictadyde fahR@f £L£§i:§ﬁdn%h<§n\6r6wr insertion.

-ﬁl{i‘&é‘?‘éa%%(ﬂ%%noqggre Pthe form ™ kill r 1 - - k211

MM ,C"+ M, ..M M MC" (8)

and the individual rate equations are:

R, =kyl-MM,=C"|[M,] ©).

Pijx

The comonomer content can be calculated (again a$ disclosed in George Odian, Supra.) as:

1 +.r'1 X(r1X+ 1)
(I_F‘Z)_: (r'1X+1) (10)
F2 1+ r'2 (rz + Xj
X(r,+X)
where X is defined as:
x5 oy
f
and the reactivity ratios are defined as: _
. rl = % "'1 — 2211
12 212 12).
= @ ' k122 ( )

K= r
’ Ky : kyyy
For this model as well the polymer composition is a function only of temperature dependent
reactivity ratios and comonomer mole fraction in the reactor. The same is also true when reverse
comonomer or monomer insertion may occur or in the case of the interpolymerization of more than

two monomers.
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r. =kzzz r'2 =k,22 2 k zz1 k121 For this nodel as
wel | the polynmer conposition is a function only of
tenperature dependent reactivity ratios and cononomer
nole fraction in the reactor. The sanme is also true
when reverse cononomer or nonomer insertion may occur
or in the case of the interpolynerization of nore than
two nononers. 15 Reactivity ratios for use in the
foregoi ng nodel s mazy be predicted using well known

t he ekl ahtids $5he %%’m@%om% %herlé xﬁ%#' by pdlby §he fvfeﬂ "Thown
act.ual ﬁg& ymerization da ? heoret| €a

theopetipq] feghpiques,gr gmprigally derdgd frére acn@kmﬂpfmerlzapﬁn d3ta. Suita)q theoretical
teoﬁilelms aldiselbgdd beclﬁﬁﬁ;ﬂe TheraTRYM e ESal and Prokdds Pk dyPnics,

o B P Peah 9% B kb Cany S (e Sae f Sarh

C}@QI?QI Eizgpee]_l]zg Yeidr2€) 3972ConeT- 0320&] Cgmxﬁiéﬂ:hdll@ bl flame ﬁdﬂ#ﬁfe%ro grams
b0 Qe WBassiTBY4aRE; in.derivin act Vi t
rna'?at ios from exeg mg%gcgwgfm@ é’ﬁ"’v%*’ﬁ gy dﬁ%’éd ndfﬂe gidmple
of gich sefyaredpiipwalies fram Aspse ﬁeqﬂhQ!@yflmemTﬁsgml PeaiC DA brixtgy, MA
02in(x201 yusden Canal Park, Canbridge, MA 02141-2201 USA
10 Mononers Suitable nononmers for use in preparing the
pol yners of the present invention include propylene,
Mdmmmmhyl-l-pentene or other C4.20 a-olefin, and one
or Qore a op Q nerlzaﬁ nonoper s ot her than
t he l,uoar ee grinocmch]mers or use ?repélgnga i/po FEFT pigRgpresent invention include
Prapgions, 9mﬁwlzlatﬂmn@ onwino Fex s-olefilpeahphes mifre 5dditioﬁ Bbl@merizable
ROHROME 5 kR Gkl Ii§ I 90ne SRk Nordd,
i br anched ano | ef r| NS ot %% &%ig&ggﬁg&g bt ﬁonfono’ff)rs
Expmplesaid suitablpgomoserers ﬁsluiﬁeﬁwkmd stmaa;gémqham enb;ranched a-olefins of 4 to

30 %reﬂ&ﬁlhy b td %Qb&b&ﬂ@omslsdaﬁm%tenéll -pERthY 3 nlle'tm ﬁ]tbﬁt@ﬁ‘e l-hexene 4-

me% [:[F n¥ éﬁ i -octene, 1- decene - decen
Y ePTadecdEY PeiaRAdEEEn dectncy e dRicnind tgeeene, |
hexbd@imo Sesiaieceny aidd@h(ieﬁdnE;Syc(brfoleﬁni of 336, 30pprefeabaBlty 2Bcattdn atoms,

49 [E% at.oN%, u S _Ccyc te cl ohep
ot Bor hene.” g Fﬁ% &Emﬁg? oﬁﬁggﬁp Pﬁ%%&?&ﬁ%@@%@ﬁ@eaﬂd
2-mpthyl-1,4,5,8- dimethano- 1,2,3 4 4a,5,8 8a-0ctahydronaphthalene di- and poly-olefins, such as

butgdléﬂi‘at @wreng 44méhy$'lg p@ﬁLME‘q 31pe§1ac§en4e Z}al cp%nédlgr% Pg ilgxh Xlgne i,4-

| ene; di-

he)ﬁéllf%edll éll;}&xa 1ie%e0 bii @ﬁ@jlenﬁ,_ lffgqcﬁ)gleueg_l g-cgyéqqlteamlé-@tadlene 1,7-octadiene,

eth&l,lcﬁnepxﬁﬂio&deh@ Riayl n];rbﬁmﬁﬁi:n&@@loﬁﬁﬁdle%e g?‘ -REKA EERadiche, 4 “ethylidene-
OCt adl ene,

8- nle%l}?gcsgg lel}]é and;%e%gl 8St§gl§r468nd€catrien% ﬁexpg‘t&ﬁ Véri,yé compounds such as
mofe §-potitadictistyresgs (inglubling stokereco-methylayrieanan-méihpilyrene, p—methylstyrene
0 p%QWI E}%' 06 gg;g%f%%%gﬁ%h@%{yg?%anfi p- eléhvlstyrene) and functional group-
co@a%g @Fﬂvatges?squ ppgmt@xéstyrmq,d:thoxystyrene vinylbenzoic acid, methyl
vm5l,b&‘rzgzitmﬁ1|}7ﬂ%nzﬁl afetsls @e&éiygt&r%&eocl%rg}@féng VJhWJ»styrene

ounds suc nono ~or kyl styrene

dW(’iY Eplilzﬁ'&ﬁ’ ﬁ@h@i/l?’i"é?ﬁ‘é’ 4-Rhendaronpnss ﬁw@ﬁéstyrﬂaew‘emﬂwl@rtdy{ he,
diflnerdethylytest, 3 dickl GroetBiene, tPraludrBdiY¥eh s LIHABS -trifluoro-1- -propene.
o-et hyl styrene, methyl styrene and p- etlrylstyrene)

and functional group- containing derivatives, such as

Chapslhuttiinesteentene, et hoxyst yr ene, vinylbenzoic acid
met hyd kA n a et at
hydr OXt§rS : ysrrﬂet:}] g@'&%e% therrs \éc;sa?:)éln ung le Te roosc{mf)ounds employed in the

composition of the present invention that is capable of causu'xcr polymeryl exchange between at least

two active catalyst sites of the catalysts included in the compoosition under the conditions of the
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‘nore pre

di vi nyl benzene, 3-phenyl propene, 4-phenyl propene,

a- net hyl styrene, vinylchloride, 1,2- difluoroethylene,
1, 2-di chl oroet hyl ene, tetrafl uoroethyl ene, and
3,3,3-trifluoro-|-propene. 30 Chain shuttling agents
The term "shuttling agent” refers to a conmpound or

m xture of conpounds enployed in the conposition of
the present invention that is capable of causing

pol ynmeryl exchange between at |east two active

palaéritations That $, @dnsted Ve a GAYrAdr Yidnten d&&lréjl%%gtl olafM £d¥one or more of the

&FP §al O 4 gﬂ goen%pwéto a. SE (%tlilxgé %:qlg,?a: lcl?a{% ttrag.f?fﬁr&gvﬁeqauses termination of

¢latgmh¢m g o‘enhrasd douis toa oaditimé trasrerQf @roﬁ'mgm&ﬁerﬁomttif@catalyst to
@Ettrla?{s?er Q&E\@Pyd?férab%l glg g’l}uttil I aéé;ng Emrs %i %:lt}gx Sra?oel? to?%?]m §f1 and
ﬂ) Sf‘ﬁ@ﬂ’r e&ﬁ@iﬁl)hff@m Q)WOH 0.t referabrly orh 0.5 20 D0 @ad inesehighly preferably
6203161 2 Afhe ROV Isnﬂhpxq!e%%ynte m Egpﬁ?:rx?ga%l%lsk %txv?,]a%e to catalyst

hransfer agent. Preferably, e utt
CEHVG i vig BE shytties apsniRmdReafis th @moﬁremse@nbrm%nmsfermmtes, the

ﬁmﬁj‘f exchlgy stfuf@glfr&n the Ea@al}%pB adiRSdite in[c%{ag'gtqﬁpicﬁvcf sﬁt@% Hre §huttt9ng
romo

Sé’ﬁ%t} éj%%“aﬁ‘&oé‘g E"&H%%rfgmg %F‘geg%?% Hufine as?néﬁ@ﬁ@rpobmm chain is

sdifiagnyls stable taattchaietesnisagion i rediv@ly pfel Dedrablgf1bsy Gad o0 Rrckhtd

r s Unor etaply less than réenf gn

SRS WD RS 0 B g e
BY R 9Ll ftfermhmeryépre@pfa g SetrmBatscbnnove agtaibieg 3 distgtisthyls polhmer
&@hb#ﬁor%ldbl@ Yde@llyt fie ragemf' Ettaldl sﬂlgﬂmé@gimed Fﬂ‘ﬁé hﬁlgghlyﬂ'ed {ogzeansfer a

i er ne or ned et ween

RIS SRHET 1 S e P Ghe R gt 131 fn Ao § ol i) i
ahivalanttt@orifhsted thadthe fa% o}f Sdlﬂ{k;drVdﬁhMatfoﬂ Lle@en dQQ@ L0 GRlet l?d 63 faster

! | ?l! l re r.a ercen
{h e 1%% gélgrﬁrttdnrxmﬁxon eg%lts {Sygxgrrﬂlocgﬁ lon the same time scale

ess t

ﬁé@b@@bﬁ%mg%@g t han 10 percent of shuttle-pol yneryl

pr odusyt Sledtng ikl Babied

di st :w ufst?gbl e epocl lopsrsdéfg{%l S%sh %é%ﬁ%@gg%ﬂn&mﬂ ”fcorporatm
pigdaswgllas @ﬁe%fzqqtl\gmtapql pmnr(ng @:frphq:’quutgylo pdeots of migtures of agents

Wﬂﬂtﬂ:lbsé ezdalifsft'i cdnfb%ﬁﬁffn@ rpo@merﬁﬁ&d&i&?ﬁavﬁ@ @crﬂer(tf Mfﬁr&?&eﬁélt}@ br
tling agent _and then back to a

°°é”t°3?’§}eé f°“§"f"Fé‘)‘°“F 5 ﬂsfffﬂ%%# VFRBtam pndidiffegnt sumbers pf suphesaemaents or
lodke inghchpopotynear cdnebe plepraddl Boy, exﬂﬂ;ﬁen 1flﬂ}{b abvit} Qf BE shaig adddbis low

t h
rteﬁﬂ%sto glr@ﬁrc"h&tﬁgst B&F @cham&r%@&a an ratﬁg?? gﬁ;er ﬁreloﬁtgl gaéq&@t qpx}gér block
lgpeal @ultlr.b@clpmpylmars prdopbmerttilads ma@pe sighiestt Oagtragivisé, of shintling is
&%nfﬁét m&tivé){&%o@fne&"ﬂlﬂb%ﬁééu aavéogkgyd@f piv%rcr arﬁg)re r%ﬂ cgen structure

I ncor IpOI' ation rates as we

LAl dagthyis gbteigedp AR exrrgrely dast Buidling esmt Py dagsermouti-block
@bolﬁmﬁﬂluﬁ@suﬁsﬂanﬂgﬁminﬂom %o%&ﬂr&p@rﬂ@se HS’%"C%E)’S%%CHOH ?f both catalyst

ucts havi ng segments o
GRRRPE i reP e Pis Ricsrert o ceanbrat ronpinne elaivel
ig¢ pdyreqseglents lr Hleksy hddﬂ); blamﬁ ofthd foepeifd wittLvibiekssth9ensSs UCh
r opol yner can be prepared.
%%%Hg anp?mmrakggﬁésgnga&19%of the shuttling agent is
| ow 4 ®iitahtle QP@PP@‘Q“N@“IUH@&W@W“ PoCatatpst Bednaliaghain shuttling agent can
RIsepagah g
onger r: tRi mrvé’tftigrl}] g{thpﬁgovglﬁ tkpé oéeg\% ?f% 1§f1)y a%%ﬁed for block
‘!5 il %‘é’i‘m&&@ﬂ Q% SHRYPOPFE “’(‘jﬁft’%fPtFP@d Cont rariwse, if
shuttling is 25 very fast relative to polynmer chain
propagati on, a copolynmer having a nore random chain
structure and shorter block,lengths is obtained. An
extrenely fast shuttling agent may produce a
mul ti- bl ock
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copol yner havi ng substantially random copol yner

properties. By proper selection of both catalyst

m xture and shuttling agent, relatively pure bl ock

copol ynmers, copolyners containing relatively |arge

pol ynmer segnents or blocks, and/or blends of the

foregoing with various ethylene 30 honopol ynmers and/ or

copol ymers can be obtai ned. A suitable conposition

conprising Catalyst A Catalyst B, and a chain

shutlt Pnewgy nagreadtiticapolynipeizadbel pefeely fcxberf‘mtdminsmiernwerpbliymembgf using
a #l%%r{)ﬁ%h%x&ﬂggx%fow;ag lr:]attaﬁ)]"aa ?\8% grggfj{hgms.&g&ll %l a é/nt &}Ppo?ymertzatlon
tegt ﬁ;@@ftigbly Aerfosmed uping p batchns seumi-batel ieacdri(thait (;nwnhout resupply of catalyst

orQQJtMHEIgE&? PJeferabB'rv@thqglﬁp/Le]% J?lgé%to%ﬁg?:ﬁggﬁ&éearﬂéﬁne%%e{ag?g under

E'& msrlze usi n a mx
sopLpmLPIperizatign cpnaEpRsniypically uHag amlen etip phfgtakigen chainryipiding agent
frqaol :y weer: 5®ama+fon@%sdsun&1ed46an1@ab b(}’lyﬂﬁf fﬂﬁrrmdodmenﬁnaed by

act

or (t t hout
oo o B P e b ey Saent . P R B P s
rel dt Theﬂosp sougiaretizatomonteplyneriesent netrem@ated fip eaverhi different
e m Il T 1 Ia 1 l l
i 0 4 80,80 L0000 LB s
age rtﬁ Cttiﬂtﬁ%Shuf@ns ggent: pgwemm#retrngfstsﬂmﬂqugt Palygef taabﬂeré)oth to and
fréIAB bHuktln gQberd &k YRR cteritdd By b §aGhdr Qéhés&vﬂe?ertrmbg ﬁ'ﬁn@tﬁlunbVDI is less

tion at al yst poi son and
thmdzo(%j 8115 P& erttﬁ“ Ws tl'm;fyl Sawg nm&lpmer%hly [L;Bf *a%ésﬁlfr@almog if chain
shittlimg fisorcagiigntie Mﬂlo}?ﬂie polg@drivoiNinadadde, p@é&fmry rfe&@tlmﬁaglyad‘seonvel sion
is {pn?%%%a el\qosft grrefeggcy cata?ysﬁ( gluttitr%ager] rg\%r% ttho grvnll% gpo?yh}er Mn as a
fuydtien elfscoa‘ﬁdiloplﬁtr polaineraseld) figtink/la liGawish ystaﬁsts#ilmtetClsnon R nofeamater

th& 955 p AP $lekdl hi® g3 gni ficant polynmer transfer both
to and _fromthe shuttling agent are characterized b

a polsPRER aehsreerrizh @ttéffrr?nf AR WA PBIrinpsofjpaterial ¢
and/oBputiD¢ Suilingfaghabl y | ess than 1.5, and nost

preferahly less.than 1, 3. Further i f cha

St TR BB PTG S AN GFOPHCE Bt i i rin st
agemcaceadieg topiresfiventidaliytheresalettyd dutintbatrthy twoaratabyets ¥@h fihdergo chain

I° re C ta 10 I‘ 0

Sh{ﬁtg}nfg&ﬁarglzesog 8324?%“ Qaru?Jhg{tllmﬁ n%e%% dyégtélysig%fag ah 09[1 gmer

inogppation jndex (o otbmﬁeqpatg}f el sefyctif¢ly fpmrgnadnffwnréxatm pclrtyraer)

cosp@td ®lidaafkt BRE thd @ﬁtl&ﬁonaltt&fs clgfsgﬁt Rlost H?é?{bl}o atqg"ast one of the
preferably greater than I-Ilpl are then

. . S
chiia Shifle BRI fPreR @o é&fﬁerﬁm%er ab*tﬁrflt \thg fRrvagdand fegjee digections (as
1dmﬁecnih itiebl fore guliria| 46§ twith bath d.‘/aﬁfystﬂlﬁn&@d(zﬂys‘ﬁhum Ad'uiﬁln atgﬁxmtsrable

th% e clhadn Qtughn&rag%g Iets é?%g?dﬁco r(ﬁ f’ |y?c%§9%‘% nge §n welaht o}’pot]ymer
pradtls@rmtr wigjgltt of ctatab.vst mey@nittinehofieghet héemlyst&bcemia&d tsaetihitytih & absence

oftoaggut%l}ﬁ@ 1?8 O[¥&£ ﬁtar? %ﬁ&rclé rﬁgrg ?ﬁeﬁ:n&hy sucﬁ Qégilg' t E{;Qn}y‘fs m reduced
byaaarathgs 30 pareprtsang nwst@rﬁéﬁrrahbomhewetwm W@btﬁ@@é pretdf ghe chtplgexis
mér@arsed e%mg&gc?&)\fﬂes:@taﬁﬁg.@tm& irQhe a%aénacaf mtxmuta%mt ng

er enti at ed o Catal i‘/St B under

di ff t
t he MEHEEYSRit aaﬁsa |PPtSt9PF§° e%g%ﬁuabwahﬁﬂéwg ngfesnt pajfs by
pekfe@sihe DR pdlfiRerizativas tﬁhd&htﬁh&alrd RELAGados coHIARAOME Tueasuring the

BT R il g R 8 RS AP Y By s
with both Catalyst A and Catalyst B. In addition, it
is preferable that the chain shuttling agent does not
reduce the catalyst activity (neasured in wei ght of
pol ymer
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produced per weight of catalyst per unit tinme) of

ei ther catalyst (conpared to activity in the absence
of a shuttling agent) by nore than 60 percent, nore
preferably such catal yst activity is not reduced by
nore than 20 percent, and nost preferably catal yst
activity of at | east one of the catalysts is 30

i ncreased conpared to the catalyst activity in the
absence of a shuttling agent. Alternatively, it is

slalktBI(g apmi)dh&aita'lzdcﬁfﬁyﬂ&irerﬂg ot théWlutart Mn?l’l“l%lltlt/ s&mﬁan 'tbp&demn gof
n series o polynmeri zatl ons
gss &%ctxv ?%dusp n uhylFlg]g&rg gn

er stan condi ti ons and measuring

;;1;& Thef@resomgmgts Ruemeily aligtediq mplmhxeﬁ‘gﬂbtﬂ er¥ding cBniq Miusing
RA0daY B &
ashuft||ngga3%%§§g%$§”§%§3§§ e%?%% © §m$%W%FﬁW&g8Fﬁ?ﬁ5
distingyishing propeiesyi Foheyample agminbér ofpotential slattbng dgglttaﬁndldms c8 be pre-

ldlelﬂﬁ'ﬁd &fsylﬁﬁ‘ersﬂzéﬂ ik YItz(H'y%ng&Ldnlgﬁ]ofi vgm}{l's gxlégnogn tal % 8?)unds w:th various

foregoing.tests are rea
PIERP cg' %‘F thecPmRaPdYy reashanT ?j‘H?éégC\Qé t%g)olyalqtlm reajtion employing

ary céq;f'mtpolly&er&mﬂon&ﬁ]lﬁiysﬂcbxﬁpo&h&b ESeverd] gol_t/rﬁerfzﬁ)cfdﬁﬁsrb Ohdec at varying
5 di stingui shi ng

m ferent
919 Al bf Jﬁh&l %en?to ca Ysg Xsaa rﬂxawﬁn&reqﬂrerb@lt ,apaplgshuttling agents are

propertles
thass ghat prpduge elgemunc%lmblf bheet tha 206in vibiablpyierd eksteineitf 4506 s@bed

atRYd) WhRSIoZ& 1ﬂcgnt§_y| ath% cﬁp%&?aﬁyst a@twcl)tg,rav? Blﬁ%g%yrx@govgfgd

or ganomet al . coMPouUNds ar1-ous
aFW@“EB%%dEﬁU”&F“W@E@tlon product added to a

pol yRegdriigsabf ﬁamﬁtﬁ&ﬁbﬂ i9htiBANR! OHPYa st agefnlt '?he orm i.$ meant fo
re%r{o)émerl Za({ on ca St conposi tion. Séveér a

7 hsscaﬁ Brﬁ%‘eﬁ 8 P’éiem\balﬂiﬁ“ﬁ@d m#bibéwﬂk ganailxreers or
usgﬁlll)sdmplcb'bd lmgeramotymbﬁzaﬁﬁi @hddﬁ&ns heéin isd1dsBd. NA ly desxrably multi-

blgcﬁ G&Hory fJIS'ﬂLvmgSaH'aSeQ ge nu 5115 or s%mgﬁgﬁear'rzveeﬁagf: Hlal;ll (as defined as

uce a m ni
th ?/%YFﬁa%Pmug*bWéPlacke xﬁbﬁqrm mnyoasonoﬂen@d by the ¥in dlt@\pelymisk) dr@ter

thﬁxCBtO rﬁdrgﬁbffe}as@ Rleh¥r LSS, §\%Lx )ﬁo@f t*e@&&ﬂlﬁ%ea?e@&h%n X%tanfl less tlg?n 25,

% % 4 2 preferably | nprovin st ac
prefatly sirdian dSevdreeferante &f&%tmnel&é) B pErehiptdotiar b axe formed
awmﬁmgwﬂwmwguma priori, a shuttllng agent, the tern1|s

nmea that is capable

R Lk OuR IR et e 1 238 e openas o
colggf@p anEainEn g(nt least ae&@ﬂmaxbgar@npb@y@dfenumgl ﬁydé&ﬁﬂyyl substituted

1 1 [ ere ose
a deSulmrng‘ lugr%r zfhd c&&%gﬁdts 08{3%% f’)rr/orrrpe pté,)q aVI Oﬁlé maere}ctgvg?o&%@yl group,
ang [¢Abian Prg uc@tl&;g’q@gw@-r a pretgreantcs. Preferragdracpebyt braims aleaslkyl groups,

prd&ﬁﬂlﬁlﬁﬁar&ﬁ braﬁdﬁ@d @Vﬁd’ﬂ@gﬁ‘oﬁﬂé nplggt pgﬁerx@l Qﬁ‘&lﬁn %% n)%l f&f 800

onposi.tion é#% Wf rea te
pr%S?_{léﬁ]V%\tlan %Pﬂé gugba}ng &]—Lélaztu@,corpm 3esgecm§mquthnilﬁhgnmum
Ul@pl&f))é}tﬁtgthlyung Itrqablﬁfl)atuhﬁﬂmf'rtr@n llﬁﬂﬁlﬁnﬁ&fmblﬁrﬂﬁ-:ac@&l%nﬁnum
tri %ﬁl(ﬂ% Jr%xe Pel‘ %{' t);)n51 églga%[eﬁlév.ﬁt 1& %[arg? @clpq;tﬁéraacgglx product or
mixpre (f)qf@jpchlg cpmbmhg thie fiaregainig Orpandbistal @ipeuns pitfedabing trf{lg € Mladcyl

: alufm(ﬂfumlb?@ @%fﬁkﬁth@g gglﬁ'xdcéégelé{gll t'net%%la]ur{aml.l tglf pbciqél?aun‘zwm

coO rrp ou n S or X es C
trigrbryslusing, tré?-bmj alysrigro telbiogty bajarinma obyibthgibs with Uess than a

storthigfittAE lant@q krjellatlﬂ\mt@t‘he Alnier &‘E%Q&é&gﬁgr&ggﬁtoqla Qécg&i lé/raont[lrr]nél' ora

2 car hons each hydrocar byl

_hy‘gr?‘%}lﬁf@tp%“ heéPeé y Bt Weﬂ‘yﬁrlﬂia@westww&étmew'éﬁleweé

hydrypgmetbelpridine gli@ippsty Pitinedd, Wi t-HREyDPIRS 0!, 25y1 '\gfn@;ﬁlﬂryﬁ%fne
l'inear or branched, C2.8 alkyl groups. st preferred
shuttling agents for use i the present invention are
trial kyl alum num and di al kyl zinc conpounds,

especially triethylal um num
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tri(i-propyl) alumnum tri(i-butyl)alum num
tri(n-hexyl)alumnum tri(n-octyl)al um num
triethylgallium or diethylzinc. Additional suitable
shuttling agents include the reaction product or

m xture formed by conbining the foregoi ng organonet al
conpound, preferably a tri(C 1.8) alkyl 30 al um num or

di (C1_8) alkyl zinc compound, especially
triethylalum num tri(i-propyl) alum num

M(iz 5165 7bijﬂeyio) lazlzhtfy'blﬁlhbmanéaﬁinéﬁ oﬂmdibﬂeﬂgl'lmd] UPSksirably, sufficient amine

YR N AT
lhwﬂipmmadlbyibf t}}ﬁ foqreing cdmbdnagens ond desjredfor e ir0the @resent invention as

ﬁxglixxg)%e!nts% q{fn}lam ng)lsﬁtnln%ﬂcﬁlmlly )%m%%txﬁycipylalu bn)t(ugne 2
%%GWWWW@FlWﬂF)dmﬁ@-OCﬁia(muqy@rdu(yh)dmﬂ Preethoxide), i-butylaluminum
@s(@mﬁ“hﬂ(t lﬁ?&)mo)(m@? ﬂgdtylalgﬁlfﬂwx (> ;ﬂm%&@{hbﬂx )@H&dg)em octgigummum

S benzo-|-azac ept aneani ne
<P€§ ‘%‘Pep?']@ﬁ ?%éhBPWlaIB@‘é’i“F‘éB dgl“'P%qwf'}aln&% ﬁﬂc%lﬁiuwyum@ﬁ@ 6-di-t-
bupdptenaxddey, gaggwmmhﬁmws(adynauﬁﬁhm%b&hxd@pahﬂwﬂﬁlm&w|

r | er met al m e _Rprimar reactiqn
AR SR, BR0 R B COe S PemidD dhute g Bos.07
dibanzas bezaryylohéptanpaned, mtoctyimlugtituimGiis(23 6, 7-8lberizb |l iangy Agpepibteamide),

P B AT R P s e

Ialun1nun1d|(pyr|d|nyl 2- met hoxi de) ,
| -b Utﬁ/ivﬂl' b BppAdeited Bl ﬁl(e @lhﬁatam&)m(tﬁa't QHLMJIE §Huh B&) for one catalyst or

% J um num bi s(d tnrmt m de

B AT G CYAH B Faeo o aien S Gy T e with o diffret
c»atab{sthlcahlmombrnabms (Seliné potﬂﬁﬁltsb!dtt)lﬂgﬁgdﬂa may adversely affect the
&rfggﬁa}{% Q:lf H&@ or1] bl Slg%?qanld (r}fy Be unE%stq %J gr usa )t(cjr %m reason as well.

octy um nu m
Acpsglingly, e mwrymfﬁ(etchaubﬂwlm gt mraslylmbaiadee)i with the catalytic activity
&{tﬁlﬁlaﬁiyﬁmorl&mvg 'tl'{elabs‘ﬁé& %dlgi?ec' gr)ﬂ!w?tllelsy in)sgrm Ql?&odxments of the invention,

et hyl al um num bi s(
fo‘ﬁ%sﬂ’z‘%mfry bePhiined wwfaw@am genys haying ¢ eRainsheiiing eaivity (as

éasred 13, aFatd ofinbie I&Zx&fer)]that a1acHa LhBRLEARE F&le@ Yate.
Nn- oct

num di, et t - but Si
et hyl nﬁr&ﬁjy( Wévea pf)% gllg%xﬁgr{g&%n&@f)ssgﬁ?qﬁ héf ?fy’fa?F ﬂfbpo yfner transfer
dunetins dehighost transfér efftc&mamree@bcﬂnmdenbgs of $Maingde minlaﬁacdl) Such shuttling
%Eﬁté @ngl%etugegitm @dl?blé{l Eo%?éng'aﬁs hé’l anEi Fmp a%hlg\%qget de%uoela d%%ee of shufthno In
o sg@@m@pg S AN sﬂo@p@nmoftue@mor@s,eom"btemolamer block lengts
Wightl, @Es@rﬁmy %ﬁax&ﬁh@knﬁ%geng Iwith Qtsﬂ!rlyé&h&lg@;?ﬂe BRlen ?ﬂyed%ggﬁ) the fact

otential shuttl gents may adver sel

B thestagie molspulag WélgB‘P H§ p@lyre%wam%eﬁ%oraﬂawm thggeby reducing
\Liﬂ:ﬂﬂ@lof £hb kelctfoll XS add@bonseiRitlyre@mEaNo Rt iMEd okts.

Accordingly, the activity of the chain shuttling agent
desirably is balanced with the catalytic activity of
Cddystsat al ysts to achi eve the desired pol yner

p rop esruﬁtﬁb?{catalﬁts TR & O&Alﬁgg 008 ou‘h@ ?r coﬁlgﬁﬁoln %PCOmpounds that

best results 'nay be o

 iggdented fon axepasigs aolwnw of thevigsirefl pcmgvoamn oy ittry. Beth h@@o“eneous and

KRAZHEH chXlyss hAttR e\@lf)logéaaEﬁn‘Ip[e@Qﬁfe\%Fo)gerIeGﬁtcatla@stg iAciRde the well

t han_t he maxi num possible rate. Generally however,
R éFﬁ'@ﬁNgﬁquswamaﬁe?ﬂa&y Gesun b @etak hplides SepRertad op Sy 2 metal
lefidga et yiked hdlidanad sikoxidasSandtielwed kndwhehdir@hesitvatddamh &l catalysts.

‘efficiencies (reduced incidences of chain

term nation). Such shuttling, agents may be used in
reduced concentrations and still achieve the desired
degree of shuttling. In addition, such shuttling
agents result in production of the shortest possible
pol ynmer bl ock lengths. 25 Highly desirably, chain
shuttling agents with a single exchange site are
enpl oyed due to the fact
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that the effective nol ecul ar weight of the polynmer in
the reactor is |owered, thereby reducing viscosity of
the reaction m xture and, consequently reducing
operating costs. Catalysts 30 Suitable catalysts for
use herein include any conpound or conbi nati on of
conpounds that is adapted for preparing pol yners of
the desired conposition or type. Both heterogeneous
and honobgeneous catal ysts nay be enpl oyed. Exanples

Px@feralbsrthewege e @&ts ot &ldYsrtpFodidtioh bRrrbW GnoBhihr wégﬁ er
neta

e ecially Gou
e%mr: g Ssoltlsl\%mptg? %a%grppts ﬁor ésegﬁrﬁmz'tr fnagenechxa Fzrt:blégs QRPiFingadelatively
Phigdrsthesetaltic canhjoand od estalanalplie espﬁﬁhlly cl@mpwads:dt lcOHIP14X8] KAked on
m¥&ie @é:liéctémﬂggr%ﬁgudg ?tl @Lrytﬁ' hthgh(i)de s{er? & % %e H’X‘logrcwﬁélg E)ii’ tge]; €1£ments. Ie

ease of use an or pro narr ow ol
is \R@fe@rﬁti thﬁtoqny pasglyst g@;@y@chl@egem, notgggh(ﬁrparxdm detttinaltaib'ta&'bdy gts

pefrﬁfmdd&ﬁ)f RRIBlecatily3: AATRRCHRNISS Me?p et go&tg%tlro% Bgsngbly no

glatlvelé pure organonetallic co
caL0i P Euce %Erl%ubt/ SreatEgiiag G Brsceah metsipifedtly asrierdign dPipercent

unmttmd ®n$&$rﬁ®fﬁdpx§§eﬂl’ﬁo@haﬁkﬁﬁon3 10 or the Lant hanl de

seri Tabl e of the El enents.

pre f\g(?t?le 8m¥lﬁxets E)r use?t&rgtln g?%m%lﬁﬁpwgﬁr %qr%qrzﬁlon I‘P&fx (Catalyst A)
ing} I;@merl;l;m of '{.andetmrmermmelattbcyfrcmf Geops Athes orp?r Pdio@RNsE: dThhe
Elta & sqj'o t ons..of, t €S

t - -ont i?a? I@%ﬁér%‘esdlé?a% ed’ Pﬁogﬁgdq%am{s or }Eol alentg,gwdg %ase %ﬁands

E%@Ptétxrﬂf’ydwfﬁPéeaf,érlftnhtalrpcgs, qentreinnd geometne apt whyede| y
pydiagahias, of tRdr pdcHerf fp@ade coElgs. ’ﬁﬁ%o&ﬂ@gk ‘tnje Q%n&t%ﬁ%}lﬁzted by

nerization. Metal conplexes for use elrn
mﬁ%@?ﬁggﬂ$§%¥65ﬁ3WEﬁ@Pﬂ?d@BFﬁbrat|on i ndex (Catalyst A)
10 iVl aunuital sk @@ Graips 3-15 PeokdrdbhIB- 103 odtepret@hifd-6 dnd most
prifEer S RYRS e PiotR TRl §3G FrgidnRA! ¢ Tabl e of ‘the

El enent s contai ning one or nore del ocalized, 7t-bonded
| i gdniadepeirdepsty epeheicanrence éwi esoup asreaihingydutatslized Ethmh:e& one or
mérBSbddE pzﬂﬁtﬂﬂbuc’@%ﬁﬁK i@hha } S:L {1 RE%?(QIE corft QRS r I 9& goms not

geonetry nd polyval ent pyri or o
°°b%rn§ E}‘f’é‘l’gﬁ’t rtﬁrgs [SBtioaally S prancsask grpnes I@?orrbplml)@égocathe forming a
briggeaerideat, layd AR 6ptRHaYne dhfrd r@@tauﬁs%ay%t%&o Do Ror {0 both Z-
mer thereof, wherein 15 Mis a netal selected fro
oups 3-15, preferably 3-10, nore preferably 4-8, and
nostX ingapeddentiragh ocubrefe 4 aﬁonbh&n?ﬁrb@dh@re@ﬂimu@ u@fto l(hrﬁm

enden each ggeur renc
b R ool SRS X euBEey Gienist Sk Geisfor ot
d*‘@leét:‘tr POIBVaiRaF andonicterayn.pnd, mh@tppt(onaﬂy,boucr’rdndmx Ifougsaindlont€ or more
Z QBLQH Bhal QemoﬂHJ@l' tE%lthUrghetr@y 20mi Q%ie fat iGN, Leﬁgtt qu{’lg) g;el\q and
tionallTy two or no roups nay
°°WS§@F%@F orming a 20 brldged structure and further

Opt IZﬂﬁI&bén&lerﬁl@@adﬂﬁacdﬁB&@e K aQEAdD Be B Yash gorQPH%Qd LQp % 50 Rn-
dependent | occurrence

o84 e S o W oB eGP RRRD e b Zomdiated o Mg
hy dikagearintegeofrem 0opd;i onal |y one or nore X groups may be
bonq%gpl&ggtﬁg£lgygreby formng a divalent or
pol yval ent”anroni c’group, and, further optionally, one
or AbYEuRbefepmp&todnakdone or nore; 25 Z groups may be
bonQQQU&qg-ﬁtrpgc{uaﬁtglﬁlE?&Mal QR %@ oFR €ty that is both

coval entl'y bound
Suitable metal complexes mclude those containing from 1 to 3 m-bonded anionic or neutral

ligand groups, which may be cyclic or non-cyclic delocalized 7t-bonded anionic ligand groups.
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coordi nated thereto; Z independently each occurrence
is a neutral, Lewis base donor |igand of up to 50 non-
hydrogen atonms contai ning at | east one unshared

el ectron pair through which Z is coordinated to M k
is an integer fromO to 3; 30 x is an integer from1l
to 4; z is a nunber fromO to 3; and the sum Kk+x, is
equal to the fornal oxidation state of M Suitable
nmet al conpl exes include those contai ni ng fron11 to 3

Eftmf129 gmctﬁﬁb&aédcgr%s ﬁ@%fuﬂted dr h&ég&gu]%{eg Légta g'cH@Xwne

be cyclic or non- cg{ ocal | ze ani
anq erirbiergrns iyl eropps etmﬁspzarw@@s gbrsphore al‘;d@rpdesto‘@ﬁ oLBpsthe term "

"tafoﬁdeQQEJuH%Hﬁgh@l(gaE‘cpé}&%gd %g%}ii ?cidth &%ﬁtwn md bgg nlgig' %(1% of electrons

di ene and di enyl grou
ﬁgm@lppsmllmdmghcﬂvebonand arene gr oups 33y the term

it-b Ny hat the ligand gro is bonded to
e ERaRem it B SHERLet Bondedfain iy o ProRety PemE RS R e

rq@lmat Sehl:tbcyfrcdleih@ gﬁﬁp cﬁ&ﬁstlﬁg of d@dt6lgen ﬁlaﬁgﬁlhhﬁio@ﬂb)”l rhatoﬂﬁirocarbyl
e rou
U R
Permg Table n@ﬂleﬁlemm efgem:h hixdrbaagpghn sublstirate digter dagoim radical o Ryrther
sUtRGEBWAth a GRYHT P56 péﬂaro %%%§dt£r“ﬁ@ t I?r gcﬁtiog\ Wo o ¥ r%rore such
ou

the heteroatomis selected from

- TSRl gAY tossthap fom g fusedingry e veladingpretiadly et fully iivesar b fused ring

sptehstdr sy edy ek emealRyold with thethdtal f tELARWith YRSl g)carbyl”

t t t
B PR oo A LR v i e b i
atopgiet tadirald ordrdha afymmdnmecng(ysm&tﬂm Suitavd uydrb&@bypawbiﬁ@kddy
r t
hggro;tytjn L‘a)élcbly ﬁ%ﬂ&qﬁl Begl.- %.[ﬁ fl F}ubstittﬂ?d rag‘ ¥e1§ ? 81@3{1\?&% ¥%{ﬁnan%{1m

forma nmeta ocyc
nitRgent Rhosphoms of owresn wwem eagly of tighy@@casiivl giogps ontdiwsdirogia é o 20

b a€onfsl ECaniplel kludAd N%héllyla%ozgn%l‘rgﬁtﬁlﬁetﬁﬁgf)’pﬂiesth)galyl t-

7 .20 .4 | -substjtuted aromatic radicals
Gimethy lﬁ@i i ’%ﬁ&"cyg‘&t -biftyllsilyl teiphemydgermyl.gnd trigisthalgermyl groups. Examples
oiffyfrdnp)ﬁarrby het@ ot edniigth fiadties @aﬁ&%ﬁ@?ﬂab@@fhﬁlgl Gk A& alkylthio
als.o or on,

mrorgﬁe% COB %walent Qenvatwes thereo?%'g)rl e,tﬁ(il,Jn}; g grﬂ1 ﬁ(gfglﬁﬁe@ ?IE%IerB?xy&ryaélgllanethlo
enphpsbended ggmra@&nctmm ydraﬁmaﬁd@yﬂeta}} rabdIfsdiad tha hydsochF BMetoup, -

[ ud
b(gn(ae@%o%a{]hs am a?oh/pg&f)tf/@)r(@? edpam[/n: nCt :rji ?ret hylsilyl, trie;

t hy| Examples Oﬁsultdblgtayxbxﬁc rietbdajites mlb)thded groups include cyclopentadlenyl

mra'&tyhmluﬁr%xf}}i té?ﬁﬁ)))ércqn% tdtrat%)rc(hl'o Ui reré'l gg?.h%pgwﬁen{%pe&;adi%nyl

CW@P@@@e@t‘ (slrhyéremfmcmyh @emdeiant@scqnyicdquajﬁdramhmpnyl groups
p}waﬂ%ﬁhéda‘%ora@i)éﬁ% gvoupgras‘riueh XJ JlJHl}psubMt dfemtlgers ﬂ’gl:‘:_? pecnally

derivatives thereof, for exanple,
Caip RYArSADY pbEtuted %yrS%@tllmqirecaml)ghyb etﬁ@ntbrech@rendattv@ thqn@of /
Pkfeﬂﬁ@hrﬁdn‘iﬂﬂef&@ih@éd Mon&@@dﬂ%@c@cl%@hlenﬂ rﬂ@lt&%}@ﬁgclggentadlenyl

t he drocar Tt- bonded group
teH QFgRAnta ‘§‘mb ett'iaiflﬁfllﬂalvlrﬁé‘tl@rf&%ﬁ@m mréseahﬁﬁégneéwlmdenyl
flgdrérty§ DIngetig i domil, Q—me(ﬂl@ll -0pRdn} 17@6hyl[ tetrBOAREGorgHyQ Uitehyi B Sl udElBy 1, 1-

mtﬁéelct%{; ah;pnt g?&n %ert l-ylt 5‘? fcg%{lgﬁ&p&hpﬁegwglﬁw 1-yl, and tetrahydroindenyl.
oct a’ﬁ}pd;\oafabmqmeh}gapds pentiade Brayds, whidhyacd tohe xaaigimgydn, alogues to

bég%{ﬁg dfﬂ?g{:?ﬁf?gﬁ% iﬁnown %Mag ﬁ‘é‘&'@ﬁ @e%?rrpérll by G. Herberich, et al., in
Orvanometalhcs 14,1, 471-480 2;9959 Preferred boratabenzenyl ligands correspond -to the

formula:
22
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25 phosphol e, and bor at abenzyl groups, as well as
inertly substituted derivatives thereof, especially
Cl- 10 hydrocarbyl - substituted or tris(CL. 10
hydrocar byl )silyl- substituted derivatives thereof.’
Preferred anionic delocalized Tt-bonded groups are
cycl opent adi enyl, pentanet hyl cycl opent adi enyl

t et ramet hyl cycl opent adi enyl

tetranet hyl sil yl.cycl opent adi enyl, i ndenyl,

2, 3-dunet hyli ndenyl, fl uogenyl g 2-met hyl i ndenyl ,

2- et hyl - 4- phenyl i ndenyl , hydr of | uor enyl

oct ahydrol | uorenyl, 1 30, nflacenyl
3-pyrrolidinoinden-1-yl, R
3, 4- (cyclopenta(l)phenanthr =41-yl, and

tetrahydroi ndenyl. The boR tabéﬁzenyl li gands are

ani onggezréelngarggﬁ it glsb';ht@e vegra%py R0 RO AR ONIES of
hydroase hw@ewrltyéwrla h@b@r bsymz; saHeR‘ bevingnipag 20stonad not cobuting hydrogen,
EXPRAGHBY BYd ddfaSent ﬁz‘grgups éiZﬂbeé}ﬁged(tég%gér) IIF]Eorrrﬁuée§£sr 1ﬁ\gylvmg éiévalent

%Tratabenzen | i gands correéspon or mu

lvptives pf spch Gejocghizeshn-baadedgrqypone jatomgher¢of ispopnded by means of a covalent

BaHdsk b tal@Rhtly %ﬂﬁd@[@bﬁtkoﬁﬁlo@ﬁ&ﬁg afonQthk Iaﬁn;ggﬂHery forming a
@%&st%ng of hydrogen, hydrocarbyl, silyl, hal o or

Ay P °%aid Rt having up to 20 atoms not counting

hy dr o@leunpholeamd amipic raadslthat irmﬂloa;djoaﬁ edttaifthg @alegua&orxay

t t n.conplexes L nvol vin
%QH {S/H z;%?e\?lel g‘?&? qg%ﬁrecpe‘fvg’ cal 1 zed h t rﬂéﬁeﬁb 3?38&5%“%‘*55 Wo
88/ ¢392 194 deshprs. br@f?detbhbsphw’rebgmsdsoi)rrapmd\mthefurmulbond or
a coval ently bonded di val ent groyp to anot her at om of
the conpl ex thereby form a bridged system
Phosphol es are anionic liga hat are phosphorus
cont ai ni ng anal ogues to a ¢ ent adi enyl group.
They are previously known i art havi ng been
descri bed by WO 10 98/50392, ang; el sewhere. Preferred
phosphol e Ilgands correspond to the formula: RL Rl OP
Rl wiesresd R iRs previausly gefwd. ous| y defined. Preferred
: ga? ﬁliért%fegfh n@gﬁ& xﬁ%ﬂ%@%& ffoplfse Hé‘%ﬂ I@o%[e%ioﬁd Poqg fe m%?an gfﬂ(kX Z,, or
wfiErethereof sherging a G oup 4 met al; Kis a gr oup
cont amMni HGrodpl areal;i zed it - electrons t hrough which Kis
bound to M said K group containing up to 50 atons

not cOtEME RYHRBYEccalzshEclegiops Broagh Yhiehdo isfogndsulds said K
grayp Mtammmﬁedsd AGBtnboudtiag ﬁ@d&@exaat&ﬁg eﬁﬁgal@tt&&lﬁtg%% may be

_]%rhg,d Ioge er?orml g aI b(rllglJ 2 ls#uct%peean er optlona?lgfJ [)]I(lje IE Pna})/< beobround’ toXorZ;

X each occurrence is a monovalent, anionic moiety having up to 40 non-hydrogen atoms,
optionally one or more X and one or more K groups are bonded together to form a metallocycle,
and further optlonally one or more X and one or more Z groups are bonded together thereby
forming a moiety that is both covalently bound to M and coordinated thereto;

Z independently each occurrence is a neutral, Lewis base donor ligand of up to 50 non-
hydrogen atoms containing at least one unshared electron pair through which Z is coordinated to M;

k is an integer from 0 to 3;

x is an integer from 1 to 4;

z is a number from 0 to 3; and

23
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X each occurrence is a nonoval ent, anionic noiety
havi ng up to 40 non- hydrogen atons, 20 optionally one
or nore X and one or nore K groups are bonded toget her
to forma netallocycle, and further optionally one or
nore X and one or nore Z groups are bonded together
thereby formng a noiety that is both covalently
bound to M and coordi nated thereto; Z independently
each occurrence is a neutral, Lew s base donor |igand

of Upt}fe@urﬁckﬂa(?ﬁéqunﬁdﬁlggﬁﬂal@{1@ﬁ§n efel ) ini ng at | east
one u g¥ d electron pai r through ich Zis

coor di I °°c“5’ eKfs incjusle FJ‘OF%"O%IH“V‘&?‘@@%?‘IGPT Himkoerpeps-3Theyatter

Ic@n}ﬂﬂ(es ftiadethost Eamining Cbridging blﬁ) lﬁklﬂglfﬁb 8o & ?Q)Ubso PFetPen%d bridging
oxi dati on

Qr ma
S e %&*‘638518’?1 Re PhETOGE Fgssmanum, i, o
@gmnaRhmn@exuieuttyeach(melrl(encetlsmydlKg@rofm prdup stleeted Rérh 6ityl, hydrocarbyl,

ﬁma%%%hﬂ%kﬂg ?at&;g%(‘{ﬁegeo? %g& ﬁL ﬁlalvxrpxg 4p E@I‘O:Sargénng gncon agogns and e is

[1nkin %woups referr
Afes. t%%@b%& rigslsprafratin epch eccrmace xemnmylaetmmr@)ye bankdy tesit-butyl,
Fhen§, ﬁ,bdhb@oahoxgsxrﬁ&mxym tin, or 5 carbon, R

i ndep End%$ each occurrence i.s hydrogen or a group

sel ec ShiPSTImplexes corpiRiRBNeYY Sroups ¢id CopRAuBisl coRsFPend s to the
6ombianat i ons thereof, said R having up to 30 carbon

or silicon atons, and e is 1to S Preferably, R
|ndependently Béch peecurrence i s nethyl, etil, R

propyl , qéy t sbutyl, phenyl, nethoxy

or phenoxy €s of the conplexes cont K
groups are conﬁmun corresponding to t mul a:
R3 R3 R3 R3 3r38 MX'R3 R3 MX'z (R 3
R R3 or 3 RS Q#n Mis titanium z rco

haf ni um prefe zi rconi um or haf ni um +2 or
+4 formal oxiRdati &1 state; R3 in each ence

i ndependently is selected fromthe group c g of

hydrogen, hydrocarbyl, silyl, gernyl, cyano, halo and
conbi wadr¢i@ns t hereof, said R3 having up to 20 non-

M is titanium, zirconium or hafnium, preferably zirconium or hafnium, in the +2 or +4
formal oxidation state;

R’ in each occurrence independently is selected from the group consisting of hydrogen,
hydrocarbyl, silyl, germyl, cyano, halo and combinations thereof, said R? having up to 20 non-
hydrogen atoms, or adjacent R® groups together form a divalent derivative (that is, a hydrocarbadiyl,
siladiyl or germadiyl group) thereby forming a fused ring system, and

X” independently each occurrence is an anionic ligand group of up to 40 non-hydrogen
atoms, or two X” groups together form a divalent anjonic ligand group of up to 40 non-hydrogen
atoms or together are a conjugated diene having from 4 to 30 non-hydrogen atoms bound by means -
of delocalized n-electrons to M, whereupon M is in the +2 formal oxidation state, and

R’, E and e are as previously defined.

Exemplary bridged ligands containing two n-bonded groups are:
dimethylbis(cyclopentadienyl)silane, dimethylbis(tetramethylcyclopentadienyl)silane,
dimethylbis(2-ethylcyclopentadien-1-yl)silane, dimethylbis(2-t-butylcyclopentadien-1-yl)silane,
2,2-bis(tetramethylcyclopentadienyl)propane, dimethylbis(inden-1-yl)silane,
dimethylbis(tetrahydroinden-1-yl)silane, dimethylbis(fluoren-1-yl)silane,
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hydrogen atons, or adjacent R3 groups together forma
di val ent derivative (that is, a hydrocarbadiyl,
siladiyl or germadiyl group) thereby formng a fused
ring system and X' independently each occurrence is
an anionic |igand group of up to 40 non-hydrogen 20
atons, or two X" groups together form a dival ent
anionic ligand group of up to 40 non-hydrogen atons
or together are a conjugated diene having from4 to 30

memhyiem@mrmue{mﬂwma& B tiPBRG - méﬂfyl-ﬂ?ﬁe@lﬂﬂhér}zﬁﬂ silane,

spp BubrBabu B i SRR bpupd b Gy ey

@lmﬁuhyl@orcloﬁnamph)a)(gctabydmfga@ln liydlaaks cont ai ni ng two

%RCH?E@?%&%&Q@ tgtréaﬁ?'dré'?ué)ﬁ?fl ) S)sx} él 1(:? 2- tetramethy) 1,2-
bi WCWPm@%ﬂvwmmtlh%wml@p@mmmmy%)nsi dishethe(cyclopentadienyl)-1-

dlusRL- Y hRE®AR: et hyl cycl opent adi en- 1-yl )SI I ane
di met hyI bi s )§2 t-buty cI opent adi en- 1-yl)

2, 2- Hhireferes a%ipﬁylleé@l eéﬁf@ﬁthmdéﬁwrywhyba% germy, halohydrocarbyl

lﬁﬂld@ﬂﬁlf&lbﬁhycﬁ'éda@ﬁﬁrd lm)hbl)}ﬁiglcﬁm groups, orltwo X” groups together form a divalent
I hden SI I ane

1?1[@1_Vﬁ b%oé%.\g %f{)cﬁ oRe! i?lt‘jggtlh?rél?‘?é fOI'El& neutral, n-bonded, conjugated diene.
Mﬁosf@telfgﬂeblxs(gtoet’sraamzlciﬂ@ﬂ}owawyegmhpsyl )si | ane,

di net
. d: g tl?zéé.]ngfeg' %%n tc%rx lexe d&nlerfé/re Ojng??rglula)éul?abls for use 1h the present
Wfrliié?mwl(l@ycl opent ad| enyl) (fluoren-1-yl)silane,

d| et iy op el RRGMAdinfiinetge t ahydrof L uoren-1-yl) sil an

'aﬂ%éqﬁwtfdew\)wﬁ%wraaab%w Y(tetr ahydr of | uoren-1-yl)sila
m&cyc(okentﬂdlengla)zu%orhﬁh ﬁl@tﬂﬁﬁa&ﬂk 1 2 5

S clo en adi enyl
(E?(ci:%ema DY Zﬁrtcgoln l|"%;n%’/t$’l t‘ Eﬁ%he and
'd$(mtdpydtf(dawlal)mgemraﬂplemm )-1- (fluoren-1-yl)nethane.

re selected from hydri de,
ﬂ(%fr ?Jpélﬁ&h e>lgyl)t@fgfﬁ‘“ﬁ§Hﬁie|r nyl, hal ohydrocarbyl,

ocar
‘Pi%(PX?@PFIWdy e“ﬁDIPS?PfH‘y@FPQS’EYéWWNdand am nohydr ocar byl

' QE(%WentQﬁen&?‘ﬁrc&mr&B&%loh@é}et her form a dival ent

derivativ a conjugated di ene or el se together they
b E{P?ﬂtaé“eﬁédeﬁ"fl%ﬂemaﬂe bﬁff@ﬂum‘&ﬁﬁ]‘ﬂ’g ated di ene. 10 Most
His(pdreanteacxCloghadips/ )atadukdimaly hydr ocar byl groups.

onpl exes of the foregoing fornula
gﬁ"’tgg%ﬁm 5‘rumu1§neel ﬁ the present invention include:

bile Eipclempantaundmythylzi r coni undi net hyl ,
95(%%)590‘398&%@1}1?1@’{ ﬁ&mo}b@azg%benzyl 15

bi s(cycl opent adi en coni um net hyl benzyl,

BF@’@E‘V@FW&WW&GWéﬁWe}MSMO ni um met hyl phenyl ,
m@e&rewammeﬁm)amoarmn)eﬁ mrmmyungdl phenyl,

OretEr e pmarenp %&q’oﬁ@%&@ﬁmﬁw methoxi de, 20
tis(péreyrekigpecibmadiativyi)izdoniandibdapgret hyl chl oride, bis
é%%rhanlxnﬁlymflcl B/entad1311}%11rc%£1§t9mgthﬁrq¥thgle e,r co n iund
bls(pentamethylcyclopentad1eny1)21rcomummethylchloride,
bis(methylethylcyclopentadienyl)zirconiumdimethyl,
bis(butylcyclopentadienyl)zirconiumdibenzyl,
bis(t-butylcyclopentadienyl)zirconiumdimethyl,
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bi s( pent anet hyl cycl opent adi enyl ) ti tani undi net hyl ,

bi s(i ndenyl ) zi r coni undi net hyl ,

i ndenyl f 1 uorenyl zi rconi undi net hyl , 25

bi s(i ndenyl ) zi rconi ummet hyl ( 2- (di met hyl am no) benzyl ),

bi s(i ndenyl ) zirconi utmmet hyl tri nmet hyl silyl,

bi s(tetrahydro i ndenyl)zirconiumethyltrinmethyls ilyl,
bi s( pent anet hyl cycl opent adi enyl ) zi r coni unmret hyl benzyl ,
bi s( pent anet hyl cycl opent adi enyl ) zi r coni undi benzyl, 30

DAl R BRI ) A SRR AT B} T CON umTet hyl et hoxi

g‘?@?&émcﬁ’ﬁlﬁ%ﬁﬂe@%@éﬁéﬁ?‘aﬁ?"éw’z| r coni ummet hyl chl ori d
(ﬁxrﬂétﬁb(lﬁl@tc?%;ﬁﬁtﬁd{érgwﬁk@xﬂﬁml&%ﬁny| ) zi rconi undi net hyl,

ey BT P 2P on il met by, 25

bm@ebtbﬂh&(ejcﬂcmm&idmp&l@rm&ﬂm&ﬁﬁa}@lenyI ) zi rconi undi met hyl

tre P\ SRR UL RO oo e

fime z&sllylbls(t- utylcyclopentadlenyl)z1rcomumdxchlor1de
&ihﬁﬁyﬁﬁ{ﬁﬁg(h%l@k gpg,ggcg& g}u@gﬂ gconl undi chl ori de,

i s(cyclo enta $2| rconi undi nmet hyl ,
&%{gﬁiﬂyéﬁ f?rﬂme?(lc@é %\yll)téwna{ﬁe At(digietipminedberayli um
(dirhdthyl4illyIbjstn-butylcyclopentadienyl)titanium(IIT) 2- ~(dimethylamino)benzyl,

l t-b | tadi enyl mdi ch
AR BB it opont o0 ery 2T e ol

dignatply lsinilyig(owdenylydicoilodimetbyl,

I cl opent adi enyl )titani um
T Gt @@@%@g@;ﬂ% YLye | oP yl)
{‘&F%’PW‘P‘%?WF% %EWﬂﬂmﬂﬁﬂvlémepehmahbrlenyl )titaniun(ll]
almgmf{lﬁlﬂ)']ﬁ;(ﬂﬂeﬁimlﬂ?l@a it him-1,4- diphenyl-1,3- bﬁxltadxened

I S zi.rconi umdi chl or
I T 0N
@mn‘brlkﬂwllas(# §.bliitefaBydnatdeyl -yl)ricteiiyihizilsrateni- undi met hyI

a’l"?{%ﬁy“ﬁg i g,ﬁp- o AyPFEevEtime I met nyl . 15
‘Hmﬁ%ﬂﬁwﬂ’s$(tey1ﬁt3fi19(nﬂerw’étlt¢yrimml(ﬂé hydiphényl DBrbuthdiesk, 4- di phen

Snzthy13it J@Qén?éﬁr?y-l lopentad
di rre{ hY}{mgl |y ‘3" oPema lenyzfmcomu?ldlmﬁeéhgnyl ) zi rconi um

¢ipptylyd yﬁ"‘?ﬁﬂ'}‘ﬂﬁ@ﬁ%‘“i“'@%ﬁh}dd ene, di methylsilylbis(4,
cﬁm&h?lsdw&ind‘(ﬁl‘iwﬁﬁﬂﬁlﬂ&ﬂbﬂm@ﬁlﬂﬂ blgﬁ%t igighl ori de,
é:tih ne€% %enyy)lnpcos " hl d? t et r ahydr oi ndéen- 1- yl)zirconiu
IT[%H‘E (ynl’ nitmdichloride,
dinyieeby(ingdedy)kioiosiGmdimetily dr oi ndenyl ) zi r coni un(11)
e’lchﬁengﬁ RH%%W—te%ﬂhg 9 Hée%gl?rgrc fi mdQ:h}orl

di'met hyl's f7y th UI cyc pént adi enyl ) zi rconi um
eﬂlp}ﬁ@phgm 5,6 tetrahydromdenyl)zm:omumdunethyl
(isopropylidene)(cyclopentadienyl)(fluorenyl)zirconiumdibenzyl, and
dimethylsilyl(tetrarhethy]cyclopentadienyl)(ﬂuorenyl)zirconium dimethyl.

Of the foregoing complexes, 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 complexes, as disclosed in Macromolecules 33, 9200-
9204 (2000), ethylenebis(4,5,6,7-tetrahydro-1-indenyl) zirconium- complexes, or other racemic
ethylene bis(indenyl)zirconium complexes capable of 2,1- or 3,1-monomer insertion or chain

walking are usefully employed herein.
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di met hyl si |yl bi s(fluorenyl) zirconi undi net hyl ,

di met hyl si | yl bi s(tetrahydrofl uorenyl)zirconi um
bis(trinmethylsilyl),

et hyl enebi s(i ndenyl ) zi rconi undi chl ori de,

et hyl enebi s(i ndenyl ) zi rconi undi t net hyl , 25

et hyl enebi s(4, 5, 6, 7-t et rahydr oi ndenyl ) zi r coni undi chl or
i de, ethyl enebis(4,

5, 6, 7-tetrahydr oi ndenyl ) zi r coni undi net hyl ,

( I soprAofaythdr dREQF et CdoRPRIs AMILMM! tﬁe(ﬁelséh? [n@gh\{ltn) chrrregp%mslfgrhxe

d"“’ﬁ%‘{] ﬁ%ﬁl°§?‘1?1; SP%%(\» et teeprof spernio Aike Myt ndreiateos eveyibysty
i defiged] anchZds armibitiplent dDlip 050 nbehRAEREBonsARIR LBHRS with Rcfems%

el ndenyl conpl exes of G oup 4 netals,
espégggﬁl %4 and inertly substituted derlvatlves

t her e(}j’fefergg @hula;gtuﬂ_uts indndeZroups dodtaiiing upratzbyibxsmldmgyn atoms comprising

SURSE belk 1 € n oni 0

53 di scl oogrgthgtllﬂég e!c;:arsc‘)l nﬂor?éééﬂ ogs ¥r§2§.‘ber§ r(?“" B‘tm ih ;ngbﬁ%‘) Table of the
e jizestly pitackedgo ¥, %nélalddfﬁﬂm?éﬂ@-wlwwé fiypinthezrqupooHsisting of

Glﬁﬂ&@éxﬁ ¥RSphofls, &Sfﬁkﬁ lor é'uﬁﬁxqmtgs co@ﬁéﬂ}ﬂ' bddfed to M,
conpl exes capable of 2,1- or

bIS( m
°6?r%’?2 E‘h‘@é g’ﬁﬁ FOrR 4imetal gRmipkerphgsedragcopding to e present

errvplhtwylem:l:lddw bemralaﬁ ghorhetty B ste lc@ESpoaling Bl folmREP| exes
utilized in the present invention corresponds to the
precedi ng fornmul a: MKZZXX, opXaY¥di mer thereof, wherein
M K X, x and z are as prefiolsly defined, and Z is
a substituent of up to 50*%6ﬁJ%?@rogen at ons t hat
together with K forns a netallocycle with M 5

Pr ef emhereinZ substituents include groups containing up
: ga?oll\/f;ig gt;?glég pgi?t@]l ?’&loﬂ}ﬁ‘% rai] nptgulugr;l t1-IHQhe % '?‘I f@j% xuia ion state;
of thE& PérdFIB?fl“éed'l"étbcr“éeddfoa!drﬁoupEp@wmssbsmureé with from 1 to 5 R
aobgched to K, and a different atom selected fromthe
group, consi sting of nltrog phosphor us, oxygen or

sul fuR AT oPQrERss Mderspdptinis sckested fram e exgyp gonisisting of hydrogen,

byleariafbyl silyl, gertryl, Syaﬂb asra apd co&mmnﬁm&eafadaldqze APRSRB S0 20 non-

e N the res tion jncl udes

RS REAL O bkl e BEuB TSRO e Y Paluion Wt oo oimenbadiv,
ilsfilipragermasiyderoyp) thelMJ})@rmmmefueadmmg dstes, titani um or

zirc OEHCH s PhAS, ﬁ‘]cﬁ@a%ylt ﬁ}dﬂﬁﬁr%éﬂ) rg%%lrpr szaled‘z’group havmg up to 20

for oxi dati on state

%"'}ggf?égbat?“ilsg%rrfﬂ ° @‘r%‘u‘ﬁs ©pthes Fram k peusralifist dotconjegitedidiehe or a divalent
fdrQmt tiefeop R2 15 groups, R2 in each occurrence

i ndependently is selected fromthe group consisting of

hydr o§#r,°r 2hydr ocar byl , silyl, gernyl, cyano, halo and

_conbi wad ioons., INter g@f. a2l d R2 having up to 20 non-

hydr ogen or adlacent R2 groups together forma
di val 8n sfer at Y SRR ¢ C&ﬁ%f%a%ﬂ%aerwl%zwherem

R’ independently each occurrence is hiydrogen or a group selected from silyl, hydrocarbyl,
hydrocarbyloxy and combinations thereof, said R’ having up to 30 carbon or silicon atoms.

Specific examples of the foregoing constrained geometry metal complexes include

compounds corresponding to the formula:
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siladiyl or germadiyl group) thereby formng a fused
ring system 20 each X is a halo, hydrocarbyl,
hydr ocar byl oxy or silyl group, said group having up to
20 non-hydrogen atons, or two X groups together form
a neutral C5-30 conjugated diene or a dival ent
derivative thereof; x is 1 or 2; Yis -0-, -S, -NR -,
-PR-; and 25 X is SiR2, CR,, SSR2SIR 2, CR 2CR 2,
CR=CR, CR2SIiR 2, or GeR 2, wherein R independently
each occurrence i s hydrogen RL a group selected from
silyl, hydrocarbyl, h%droca yl oxy and conbi nati ons
thereof, said R having™wp-+tQ 30 carbon or silicon
atons. Specific exanples @ +ek’f or egoi ng const rai ned

geonetry netal conpl exgs G compounds _
corresponding to the fornula MEOZDRARA RWN. (Z2) z-

wherein, Ar is an aryl group?of from6 to 30 atons not
GRURLT ng hydrogen R4 i ndependently each occurrence is
hydr ol , Oor a group other than Ar selected from

5 hy dgb’é an yyl grouproif ﬁymlﬁd@w@(}fhsmt gduptmo hydrogen;

tri hygt
X If : hzgrxggeggrgﬁxtgl%g%ﬂ/xdfcur% gl?dh y CPI' AL %?%%?%pocﬁ%r han Ar selected from

‘Hld"("ﬁ9‘&?/‘06‘5?45%35"&}?11ﬂoﬁmmﬁfé@a¢r@a’dh%}ildarlwchqparbyloxy
t lwﬁﬁ Gﬁaj’ylk)db)t}{TblE((ilhyﬂ’rbédﬁWI iRy bl l)gﬂmo hﬁdrocubadxylamlno
h %Eo%a{ ﬁghﬁbﬁp % ) ydr ocar by Isulfl

syu‘o firrured V‘M"PSP H&dﬁé’%fe%ﬁfwywwh% bxﬁr?cewéﬂﬁdo halo-
supstiraedintdydcarbyly hyﬂly)dz[rbﬂéﬂ’ybgdbﬁltﬂtw hyd SURSI, itikiRearbylsilyl- substituted
I@)ﬁq{:%ﬁr 1¥1 dro:%{bgg%f&‘ 0% s[‘tll?l}{e ldr%)%li)ylsty Eﬁéyﬁf)ocirg)qmyl)ammo

drocar rocar yIS|
S§ jEted tl‘)ldé’éa’ hxldh@iwp@yhyl)a@mé hytined Ihb#dm)azbm, m@rocarbyleneamino-

sSIUsElﬁItéd l\ydﬁﬂarw %@G&B&Myl)pmpﬁ%n%%%ﬁﬂ a?b

bst tuted hydr ocar b rocar phi no-
R R AR R AR AR i —
sgid I’Bsgﬂotl}uﬂiwdxg ly dr- @&Bj‘nb)ﬁbt cotinf Wl e Ethd, ﬁr\d Jph&ﬁﬂy tvs;:o adjz%)ent R*
ca a rou aving up to

ﬁM%éhh%g%%gggﬁ%?%§ 58&“5?%&% TRAEOBBti onal Iy two
adjadﬁhtﬂwummgroups nay be joined together formng a

pol y 6 f ke itANI " 6
SR Tt ﬁ%é%f@é%%@éée%‘ Gl B RoREDS v
k6, BROD" -oNREs 136’2 NRY;, psPRG. |, -S-, -NR5-, -PR5-;

- NR52R?, ﬂﬂeperﬁfeﬁ%' ea&%ccﬁr&q&oﬁm%%l'b\ﬁl ﬁ-ﬁl%}o&?b@ﬁwle&ce I'S
quocﬁgkltrlpdmmwblsu
PR E DB rostPEl AR Sadnanpto 2‘%259&”15 5 fhay hyspeerp ardpptionally

@Rbgmups qnmﬁmgethdmmthl’yydirzq@afh ridgstapt i onal ly 20 two

RS grlguﬁﬁepgquegﬁy RASI occurrence 1sthydroceg,ror§mfer(r)1[)er seqectedl}\%m hydrocarbyl,

hyglrocarbyloxy silyl, halogenated alkyl, halogenated aryl, -NR®,, and combinations thereof, said RS

~ having up to 20 non-hydrogen atoms, and optionally, two R® groups or R® together with Z forms a

ring systeni;

Z is a neutral diene or a monodentate or polydentate Lewis base optionally bonded to R,
RS, or X; I

X is hydrogen, a monovalent anionic ligand group having up to 60 atorns not counting
hydrogen, or two X groups are joined together thereby forming a divalent ligand group;

x is 1 or 2; and

zis0, 1 or2.
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R6, independently each occurrence, is hydrogen, or a
menber sel ected from hydrocarbyl, hydrocarbyl oxy,

silyl, hal ogenated al kyl, hal ogenated aryl, -NR 52

and conbi nations thereof, said R6 having up to 20

non- hydrogen atons, and optionally, two R6 groups or

R6 together with Z fornms a ring system 25 Zis a

neutral diene or a nonodentate or polydentate Lew s

base optionally bonded to R5, R6, or X; Xis

hydr oBeferredexamploy/afltierforegdingddtal chrhygéndslarg substRutbBat bhid tHeB- and 4-

. 0 not ..count.i hydrogen, or two X groups
E?sét%g%?ftnaecna? %ﬁ%?lﬁ’grort'ﬁgggﬁvxla 8’?"&?‘?’16’ 8°% val ent 1igand
gr oupExamples of thefor@oin@meltal @Oplexdsdnclide:l or 2. 28

B—&Teﬁmﬁ@pémmﬂ-'l%@d@%ﬁi@ﬁ%ﬁ%ﬁ&%@&ﬁﬁ%&' Gl exes

are substituted at | - an positions of a
Eypiepgeiitoatnasiep! yodinetheléiiypy lapidnplangtitahivardimgthyyr oup.
B ptieny188Iopéntddls-1fyDHRLHkK NGbuRRIAL) S RRIREXE I NS YR 3-
(S-Qpen%lgyclopentadlen-l-yl)d|nethyl(t-butylan1d&)3|
anet "PaR1%m di chl ori de, 5
(B@p‘!n@nwlkwdmmﬂﬁaﬁﬁﬁﬂnelhﬂ(k-hdi'lﬁiﬁiﬂ@yihaﬁ&tﬁﬁwxﬂﬁi&{ﬂr@@) S
1 ar LRk Dy ' N e
Zé%%‘?i}f‘%{}gé‘idpsﬁ%%“e}d%”@h@ewf R E FFYo) o1
@yireldriDavalgpentydien; v idiphbpigtibuty|atido)siladtienien () 1,4-
(13- (dphEdyRh 3 budbidfycl opent adi en-1 -yl ) di met hyl (t-butyl am
ide)siIanetitaniun1diqh|oride, o
iR -yheydgrentadient-sodimribylG-putylamidelsHapeenivsu dighlonide,
(o )rﬁdtﬂyﬂfylﬁbl-}ﬁﬁb@l@efﬁhdm{— hYl')qimgtﬁ)_slrl(t-br:;laxgido)s%lellqnetiitz(niiux% ditme‘ihyl,
3 rrol - 1- cl open .en-1 - i et hyl (t-butyla
O R DR O R S O ARt A
( 3- diphert-hjibpiadiersl - 3- yl ) cycl opent adi en- 1-yl ) di net hyl (t
gl AL AL SHedaRN QRN . Sl GO B etitanium dictiori
gé- ‘sl?{ ﬁng%}%%p;rdr ol -’Jlﬁg’s’f‘l"fhggc%’g%%‘?‘gﬂ%‘édﬁ‘ff‘l“ﬁ (Blc |°rrrléif’hyl (t
10, lglfe Hexioreitadisad tyiDd ey -Riitsfamitg)silanetitanium dimethyl,
G3r-dipremFatyR)dppiddieal 1=y B Ml e}s X ChBRENE A fdtitahiui (sl et hyl (t
-butél mdo)silanetitanium (I1) 1,4 15
dipﬁ'ﬁ%ﬂ%f,s-butadiene;
(B33 4%, KidpiieyyenGycg hep eojospe @ attich=1yy 1 dehABARY tf thmiabkil i cadingh
o)s%L@g§eltanlun1d|chlor|de,
(3, 4-di phenyl cycl opent adi en- 1-yl ) di net hyl (t-butyl am do
(3@ MNaNdinatiytamirn) rhiermidyblppentadien- 1-yl)dimethyl(t-butylamido)silanetitanium
(3,$hgﬁ?@enylcyclopentadien-l-yl)dinethyl(t-butylanido
%silane_ltaniun1 1) 1,3- pentadiene; 20 o
333 0RNdimethyilardaghentayReyesraisy i ybyimebérbutttinddpsilanetitapiim
et hyly IL4-Bighenyianp-sl@ddgehé;anet i t ani um dichl oride, (3
=(3- N. N- di. met hyl am no) phenyl cycl opent adi en-1-yl ) di met h
G Ay A B o kR dosadoitantam
dichloride, | |
(3-(4-methoxyphenyl)-4-phenylcyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium dimethyl,
(3-4-methoxyphenyl)-4-phenylcyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium (II)
1,4-diphenyl-1,3-butadiene; "
(3-phenyl-4-methoxycyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium dichloride,
(3-phenyl-4-methoxycyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium dimethyl,
(3-phenyl-4-methoxycyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium (IT) 1,4-
diphenyl-1,3-butadiene;
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(3 '
- (3- N, N-di net hyl am no) phenyl cycl opent adi en- 1-yl ) di net h
yl (t-butyl am do)silanetitanium 25 (11)
1, 4-di phenyl -1, 3- but adi ene; (3

-(4- nethoxyphenyl) 4- et hyl cycl opent adi en- 1- yI)dlnEthy
| (t-butylam do)silanetitanium dichloride,

(3-(4-metl| oxyphenyl) - 4- phenyl cycl opent adi en- 1-yl ) di net

hyl (t - butyl ai ni do)si |l anetitani um di net hyl ,

3 éuymmwg Mehiho iy qzmm& db

§/I%(h Fl | am do{l& I a)gséﬁi)t%am um;’ iﬂ lﬁﬂm&ld%gl}aﬂ&mﬁ

49 nyI-l 3- but adi ene;

(3amprhemyrn NAtimerhlex 6y gl ppaitiadi-aRtirdethl(-BiyTabiayki(hetRastun
| am, e} | aneti tani um di chl ori de,

(3-p eny - 4-met hoxycycl opent adi en-1| -yl ) di net hyl (t-buty
(Sanhpib -6, Nediredthylaminoay ki pemadignt 1-yl)dimethyl(t-butylamido)silanetitanium
(3- @@qmmhm%mmgpﬁg%M&%glopentad|en 1-yl)dinetliyl(t-but

.Xlan1 o)silanefitanium (11) 1,4- diphenyl-1, 3

BgthuldB 41454 mgtglytpgenyl)cyclopentadlen- -yl)dlmethyl(t-butylamxdo)s1lanetltamum
- pharybridt; (N, N- di met hyl am no) cycl opent adi en-1-yl ) di met

| (t- I di ch] d
%ﬁ‘gﬁ‘gﬂ?’?ﬁ( %E’%}?{@ >%?9ﬁta%f{tﬁg%‘g$&ﬁ8§§ﬁ K%&%ﬂ@sv layegitapism
hyI@mwbyLylan1do)S|Ianetltanlun1 dlnethyl 5

eﬁmBPﬁ?l{ di lj : mFt’ﬁ% g‘%icféﬁ r;?algiegﬁ —y@ﬁ{m %Etl)’]butngngg‘c;)sjﬂﬂe%zaggum
1, 4(@ lpﬁhbﬂylllyl-lﬁsblmmeadl ene; _
Gt e TR AR RIS o
2- mét"ﬁlwm ieplonidg,

(1, AdipRdnbty- Lol smmlm)eﬁhyﬁin%ﬁsl&@yéht@aerl 1-YhduHd Rt Bl 1 iaBydiimL @
n1dq%s i g iitanium 10 di net hyl

2 nezW“Tl @e ﬂ|(4 nethylphenyl)cyclopentadlen 1-yl)di
(18 Hyhe(nv%@ﬁ I dimethplhminb Rpaspentadiend vyl dimethyl(t-

1, 4- mwglla%jtﬁi{wl 3%%@??'1 I1 ,3-butadi

hen am no cyclopentadlen 1-
P)4d¥ IH@FHgﬁr"{efh)ﬁ%}tcgppmﬁﬁdtfejlﬁl)ﬁm@yl(tb%ém@nhlm@tﬁhmml ditdloride,

@5 4-tr1pheny1 -5- methylcyclo entadlen 1-vl)dunethyl(t-butylamldo)s1la.net1tamum dimethyl,
hen am no) cycl opent adi en- | -

B 4d‘i“ﬁ’?§f‘ﬂ)?r“(e¥h36%§9P%‘ﬁdth)1§’l)f"ﬁf}?&‘y‘(frl?‘%)%?l@ﬂiﬁl Resteniy (D 1,4-
(Zdemypthwkmmé (N, N-di net hyl am no) cycl opent adi en- 1-

@E FE h%l C}iclgpl'étg %%ngl dlﬁ ef.L}?fEl % amxdlo)l'émmgtltaleum dichloride,
aah@aym tnleihpvhanybpeﬁtadrm hyll)cngaexhp@enuymmdemahemhmdn Higtethyi, (
‘ﬁzdﬂ%”t 5 @ﬁlﬁ%’ﬁﬂt_@%ﬁgﬁ)‘t@%ﬁ%ﬁe Dl fdueiun @ar
t- bdtpmnalrﬁ i¢nghet i t ani um di met hyl ,
((2% ﬁp}én}ﬂﬁl(ﬂnw&yt l%péﬁ?atd Ryl1 %'Y)Q'lnfa@l?m@@ulﬁrﬂdo}m]xxlle}lghﬂﬁtdwlo(ﬂde,

?gld |'anet i t.ani um
i rjﬁ@%w —_En t%lbcfyélapqn&q@n- -yl)d1methyl(t-butylam1do)sxlanetltamum dimethyl,
(2,3-diphenyl-4-(n-butyl)cyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium (II) 1,4-

diphenyl-1,3-butadiene;
(2,3,4,5-tetraphenylcyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium dichloride,
(2,3,4,5-tetraphenylcyclopentadien- 1 -yl)dimethyl(t-butylamido)silanetitanium dimethyl, and
(2,3,4,5-tetraphenylcyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium (II) 1,4-
diphenyl-1,3-butadiene.
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(3- phenyl - 4- met hoxycycl opent adi en-1-yl ) di met hyl (t-buty
| am do) si | aneti tani um di chl ori de,
(3- phenyl - 4- met hoxycycl opent adi en-1 -yl ) di met hyl (t-buty
| am.do) sil anetitaniuin dinmethyl, 25
( 3- phenyl - 4- net hoxycycl opent adi en-1-yl ) di met hyl (t-buty
| am do)silanetitanium (11) 1,4 d
i phenyl -1, 3- but adi ene;
(2, 3-di phenyl - 4- (n-butyl)cycl opent adi en- 1-yl ) di met hyl (
t-b UtA(dd&ﬁEhzd e:)asﬁ 1R RELuith

RO inpiak e Fbr A6 as catalﬁt éA) he{eﬁlyﬂ.r?

n- but cl opent adi en-1
*50%%&%1\/ F‘%ﬁ*ﬁ?ﬂ%ﬁ %ﬂﬁeg‘lﬁéi‘w ‘Z?ﬁ’?lifyﬁﬁﬂalﬂanet hyl ,
(2, 3-di phenyl -4-(n- butylhgyclopentadlen [ -yl)di methyl (
t-butylam do)sil anetitani ym (11} 1,4- 30
di phenyl - 1, 3- but adi ene;
(2,3,4,5-tetraphenyhg,
yl am do) si |l anetitaniu ;
(2,3,4,5-tetraphenyl cycl opent atli egMizyl ) di et hyl (t - but
ylan1do)3|Ianetltanlun1d|--thyﬂ and
(2,3, 4, 5-tetraphenyl cycl opent adi en- 1-yl ) di net hyl (t - but
y| am a6 is @i ey 13 9ryH4 formal oxidation state;

di p hed )Hdcp"encﬁnﬂyl tRA b&:ﬂﬂ'encg Q h@@wetﬂy&%@a{rbﬁ Xsﬂ?lp%e?r?ﬁ;ﬁahde

Hroc ab lo gleg grr[é)) exe for use as cat al
PR Igydy rB%‘Tré‘/ 31Ky &y WE&%@“‘E%FK@@M%F‘WW% t he
l'fvéqomgby@nedﬁlmoRa1(h}R8)cRByl)ﬁhbﬂpXm6 Z&dracar%le\ﬂfelgﬁc@ H¥hd, Eydrocarbylsulﬁdo

I'Ialo SQ&IUHIFQ(! Ih &Fbyf%gdrﬂcarbg[ox substltu n;?gy o lyPsu%stltutecf

i nd epen currence
hirgi/fe?a&yé WWPcarbsfisplyxy subssituted hydracairbyd) @ydronyaytsuﬁanhwsmmed

H&Nxd&aﬂ@ﬁ 'Hr{’wdﬁkjix@%]yamxmgmgﬁlﬁ&h%hn%ur?{ A q'ghr'ggarlg'leneammo -substituted

ocarbyl am no hydr ocar b
%’??syfﬁ SEEBG TP BRI inSUbSHRier Brdkocespy o hdqshessiohe mhosphino-

Sh‘gﬁdﬁuwd dydvycabyl, bt Iddrocarb@budfidsbisstituted hedtodaysi, @ﬁ@Rbéﬂ)up having up to

4*6%51?8 @}ﬁ %ﬁo%ga%n%g;}tled I]lg¥\1gg c())r?n%re th the foregoing groups may together

WWWH@%%mbkhgﬂmﬁxy substltuted hydr ocar byl ,
hydr Qeﬁﬁka}@lal@ﬂtlwhx%MrWem? L{Q%Hs{xt#{eg 9}6 r%carb%lgﬁeg%c/c?‘urpk%grlnﬁng a fused

di (hydrocar byl yam no- subst
ST Widuthipmaindenef the mstabeaniplent seid R® lagrdaimiogfriny ! to 30 atoms not
clintihyBliaagad: byl ) phosphi no- substi t ut ed hydrocarbyl

hydr gcar byl ene- phosphi no- substituted rocarbyl, or

hydr g{c 5?!5’&7?@% TRIiERy-o% BSiehtcametsing e érba’ﬂ%fy\ﬂ a ngigiatitwR electron pair

able tlifprnhaadoﬂi@attpcot/ﬂent B6hdab M BaidR4 coﬁ?gﬁltéggl&goﬁh&g rg%g;gv oé‘g;oup 14

?{ﬂgP T odxc e oé/th OI‘ g zﬁ of bl tro 1fu
oget he or m & - dMVER- AT 2 PP mp L e T8 pf-’%P}i‘Qé’“sasu T or oxygen;
divaﬁéﬂtmhdeGManbymegamgmmp&wb@hmtaﬁay%dmwdﬂ&m&hbmbem&of

I gngyﬂat aper cr}]:lﬁgd ocaHzc‘eg n-la)uﬁéh grg}l[ﬁlaﬁcg I nd rosogps together
fgm@rﬁsvah:eithgand g'roup, _

Z independently each occurrence is a neutral ligating compound having up to 20 atoms;

xis0, 1 or2; and

zis zero or 1.
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counting hydrogen; Xa is a divalent noiety, or a

noi ety conprising one a-bond and a neutral two

el ectron pair able to forma coordi nate-coval ent bond
to M said Xa conprising boron, or a nenber of G oup
14 20 of the Periodic Table of the El enents, and al so
conprising nitrogen, phosphorus, sulfur or oxygen; X
is a nonoval ent anionic Iigand group having up to 60

atons exclusive of the class of ligands that are
cycl Peferrdibdonples Eaath comploxes are 3 ipfeuytsulstdutghss-iaddenyl complexes
cxg%%&ggék;&g .groups together forma dival ent

I gan roup; I ndependent|ly each occurrence is a
neutral |igating conmpound having up t Q atons; 25
xis 0, 1 o0 and z is zero or 1. 3 ey err ed
exanpl es o h conpl exes are 3-phen bstituted

s-indecenyl /conpl exes correspondi ng
r;‘J iCH3)2 CH3 Si ARG
).2,3-dinebhyl :ﬁ
espondi ng t o \tF : ) CXX
~ T@€hi3)z Ti CH3 Si .3, G H CFF=CHB. N CH3
~N 5 orcﬁﬁﬂéﬂhyﬂ-substituted s-in %gsnf1 conpl exes
correspbidi ng tectde,f or mul a: r CE\WNC$W3 CH3) 2
CH3Si | CH3 CH3 Si CH3 ANC (CH3) 3 CH3 ANC (CH3) 3
Addi 23 alivzthyexdstinitess-iodecam edmpiaeyrogspendingas thaf@mulas:
useful ly enpl oyed as catal yst (A) acggrding to the
present invehAtion include those of thg " fornula: 32

CH,
—

q

or 2-methyl-substituted s-indecenyl complexes corresponding to the formula:

; CHE
.@O ow o .@’ =
' CH; Si

Ti (CH3)2 CH » ri /\
CH3> ~

CHs

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

according to the present invention include those of the formula:




5

10

15

00 CHSI(CH3)2 CF Si(CH3)2 NC(CH3)3 ~ T\ C(CH3)3 0
j My 0\ CH3 CH3 CH~/ CH3 ON O CH2 =-C -Si (CH3)2 CH3
-Si(CH3)2 T~ NC(CH3)3 NC(CH3)3 0CH CH-CH O CH -/
CGHSHC CHC6H5 \CHC6H5 CsHsFiC \ 5 0 0 H2C -Si (CH3) 2
Si(CH3)2 NC(CH3)3 \ H2C Tr-, NC(CH3)3 Ti/ 0 CH3 CH3
and CH3 CH3 Specific netal conplexes include: 5

(8- net hyl ene- 1, 8- di hydr odi benzo[ e, hl azul en-1-yl)-N- (1,
1-di met hyl et hyl ) di net hyl sil anam de titanium (11)

1,4-',, -1, 3- but adi ene,

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

h] az 1-yl)-N- (1, 1-di mrethyl et h et hyl si | anam de
titani um 1, 3- pent adi ene, (8- ,

gHigt PZO158CH3), '

h] azul.en- ') hkﬁéc dlnethylethy PRy siﬂgﬁgﬁide
10 ti um (| FNPN—dl nmet hyl 3

ene- 1, \dlhydrodlbenzo[e

fi- 1- YOO~ NG, |
hyI)dlnethyIS|Ianan1d-

tltan|un{(IO?b
Inodi benzo] e,
h] azul s ) di met hyl si | anam de

tltanl ' nethyl 15

ce 'l(hm)izr odidpemzs N-(1,
1-dinet ot TR dlhﬁkk%IS|lana ‘sa:nium %9
di benz T
CHhCH CH+~CH
H // {

HC .@ Si(cHa .Q ~Si(CHy),
o)
v - 3)3
.
'\ HC @ '

CHj4 CHs and

Specific metal complexes include:
(8-methylene-1,8-dihydrodibenzo[e, h]azulen-1 -y1)-N-(1,1-dimethylethyl)dimethylsilanamide
titanium (II) 1,4-diphenyl-1,3-butadiene,
(8-methylene-1,8-dihydrodibenzo[e, h]azulen-1 ~yD)-N-(1,1-dimethylethyl)dimethylsilanamide
titanium (II) 1,3-pentadiene,
(8-methylene-1,8-dihydrodibenzo[e, Alazulen-1-y1)-N-(1,1 -dimethylethyl)dimethylsilanamide
titanium (1) 2-(N,N-dimethylamino)benzyl,

(8-methylene-1,8-dihydrodibenzo[e, Alazulen-1-3/1)-N~(1,1 ;diméthylethyl)dimethylsilanamide
titanium (IV) dichloride,

(8-methylene-1,8-dihydrodibenzo[e, A]azulen-1-31)-N-(1,1 ~dimethylethyl)dimethylsilanamide
titanium (IV) dimethyl,

(8-methylene-1,8-dihydrodibenzo[e, A]azulen-1-y1)-N-(1,1 -dimethylethyl)dimethylsilanamide
titanium (IV) dibenzyl,
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33 (8-difluoronethyl ene-1, 8-di hydrodi benzo[ e,

h] azul en-1-yl)-N- (1, 1-

di met hyl et hyl ) di net hyl sil anam de titanium(I1)

1, 4-di phenyl - 1, 3- but adi ene, (8-difl uoronethyl ene-1,

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

di met hyl et hyl ) di net hyl sil anam de titanium (11)

1, 3-pentadiene, 5

(8-di fluoronet hyl ene- 1, 8-di hydr odi benzo[ e, h] azul en- 1-y
(8-9ifliNrdrdethitened, Sreihniyd ditieting [ o) Mtz Byl -N-{1alnam de titani um

(LI - N-di et hyl am.no nzy| .
(PPl Pante SRR 0 b ppdione
(&giﬂmd)r@myljbnfy] ,§-di.hyc(r®,ibjbnzo.[e, h) azuler.l- 1 -yl)-N-( 1,1- .
Slhigﬁf_hgl}{t%hgfedmelﬂ)yghm&m{ Lighil AN MRntdafeai um (1V)
(§-Gilyiremethy k%@'ﬁib}"’é‘?f’ébe&z,ogf”dl"rzhly'@iF'ﬁ’di‘}ﬁrélmlzo [e,
hh%tﬁkl@tﬂyl%‘irﬂét})ﬁsi\}hrﬁ%id@ tithium (D) 2-N ,N-dimethylamino)benzyl,

| (gﬁ!i‘ﬂ’g‘{r?%m?’}eg%ggg‘kﬁ%%% }ﬁ%nff‘a]rénﬁg%f'%lék lgrlh; (rjn r (():jiV)b enzof e,

hjiaethlylethyl dinydthylshkrathjdé titanium (IV) dichloride,

i.qet hyl.et h i, met hyl si | ' t i I
RSB AELN ) g st o (1
hjliawethy ethylRigethylsNanamide tighinm(FYy deetipil,) di met hyl si | anani de
(é@ﬂﬁér&ﬁe@‘lyﬁm-(,k—h%y&pcﬂﬁe%o?m:{%ieﬁ-l F):I‘@—k'f,ﬁ-m ene,
(8- et di hyd b

- 'ene-1, 8-di hydrodi'benzo[ e,
hﬁwmy@%vlﬁuwtbylsr@r@m}%ﬂap%m@|d@%wl:) di met hyl si | anani de

titanium (11) 1, 3-pentadi ene,
8- met hyl ene- 1, 8- di hydr odi_b . : . .
e S R R DOR Ot i istvRgimettyisiamamite
t titaaininii) 1(4-dipheny2-1 B Nutdiekienet hyl am no) benzyl , 20
. l.ene=1..8-di:h ' 2. ]
BTG b L RN b AR b
diitepive({de pepddieRst hyl ene- 1, 8- di hydr odi benzo] e,

(BBRNLRN ;31D dodiderzdre, Araslildhet ymal e, 1l eiliyteedy i tvly Blaidinthe

titani um éﬁ% dj met hyl ,

( SPRRERY HEN ity laninptsembenzof e,

(hinath bR ;82 dodiberzd] e, blatlilamet- K€, hytinatkiyhasttyyytingity B hanintte
25 titan LV) dibenzyl, :
(gfa&ufn?ﬁ}&#‘g?’nlérﬁ%yl ene- 1, 8- di hydr odi benzo[ e,
(Srinathylerer;82kilyidiodiNer(zd[ e, blazulen-2-yI)-N-(1,1 -dimethylethyl)dimethylsilanamide
di. i met hyl silanam de titanium (I1)

i P

- but adi ene

n , J . . .
-(%'@S@V‘Fl}edgﬁ'%lmg{OHSPFI@ﬁ[é,ﬁIE’Zngnoq-ﬂyHT( b a-id[i_-fgqﬁlz)@e[t@"l)dlmemylm lanamide

h]ti@a%l-b'nﬁﬁf)ai'bydﬁs/lj NT-(1,1 30 _ -
di met hyl et hyl ) di net hyl sil anam de titanium(I1)
1, 3- pent adi ene, -
(§-Sifidbometn e 8 kiyHy érodibehz & e, Aiahiyed Royd)-Nenz0[ e,
h]lazul en- 2:.vl ) - 1.1-. . . .
R AT R e e T
(B-ditNprsnethylete B dehyilnodipénee(z yJazulen-2-y1)-N-(1,1-

( Bl Bl iy 95 90k daBROL e,
h%g?éﬁ%eﬁ?%@{/ﬂ%@ﬁa A%r,ﬁieiltltﬁmgd @Df (11,5 %%Q&%,
(&idiflupiagrptexiengi L BdliydroRipenzele Alaamsndey RN @di um (1V)
dighd18iditd §dimadlylsilanamide titanium (IIT) 2-(N,N-dimethylamino)benzyl,
(8-difluoromethylene-1,8-dihydrodibenzole, #]azulen-2-y1)-N-(1,1~

dimethylethyl)dimethylsilanamide titanium (IV) dichloride,
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(8-difluoronethyl ene-1, 8-di hydrodi benzo[ e, h] azul en-2-y
[)-N-(1,1- dinethylethyl)dinmethylsilanam de titani um
(1'V) dinethyl,

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

h] azul en-2-yl)-N-(1, 1-

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

di benzyl, and mi xtures thereof, especially 5 mxtures

of positional isomers. Further illustrative exanples
iR hetSRAP! SLABFdrb Bensbph &9@95 hRG1 4O the present
|n en%H correspgﬁd f%ﬂﬁhé 9)@% 0 R1I0 R10 R o

&dﬂ‘%hylsmldeman@zm%thm oRo R11orR
Eucbﬂnamnemymué?l §-dihydiedienddd Bazleh- @Jsll)-lpmlln the +2 +3 Or

X a ion st or
%ff“%%%%iﬁm% Yisijgnamide ?WF“‘ “5’9 ﬂ';‘?ed%caaf‘ BB 6F ghrreofo?spemaﬂy
ﬁ@@nﬁvﬂp®cambymnos up to 10 atons not countlng
Ez g Ir' gggtﬁer il aftlgggirgglg @go%nﬁe coglrpgeé%?%%lf'lerarc?eorﬁna to the present
FWW%9%WE@@P%VP§FWth@drocarbyI gernyl hallde

hydr ocar byl gxy, gydrocarbyIS|ony,J;
hydrocgrbyfgf y$1n1no, dl(hydrocaroyl)ﬁq no,

hydr oR'arbyre rb

0 no, di (hydr e

hydr ocar kfhi no, hydr od @, hal o-
substit §%£’ hydroca XK substituted
hydroc stituted hydrocay byixz,

hydr oca _substi t ut ed \hydr ocar b,

oyl)an1no- subsgittuned Mydrocar byl ,

hydr ocar)oyTeneani no- subsfi t ut edytyqr ocar byl ,

di (hydg®car BT ) phosphi no- subsggd t utied hydrocarbyl, 20
hydr ocar byl enephosphi no- substituted hydrocarbyl,, or
hydroﬁmmbyhsmhmhdﬁﬂwSQBB&ﬁtubﬁﬂﬂaudmaﬁﬂﬂby| said R10
groug?haN%m p to 40 atoms not counting hydrogen

at ons optlonally two or nore of the foregoing
adj adé it hyRoeartgyt, oilyh.genmy, dthpdredatbglbody birhaRhgiry@riBMbr up to 10 atoms

,g)@gdu}{@;gmy@méeper eby formng a saturated or unsaturated
fused {lng X is a divalent noiety lacking in

del odal ngeepdsatizeeshopaynence shydegsh hadromibet frihpdmoarbgsilyy

tﬂﬂﬁiroc&5yl§tyh@ﬁgca%}g g@l‘nﬂ?ﬂatllﬁalhy&r&‘ﬂrb?ll)%pB;&&a@lsﬁm@b| eto

i g € coor di nat e- coval ent
DO s g Bardhyd 'Wrbé‘)ﬁ?é%@fdmﬁ?rb@“w‘ﬁml di(laydredaghyl)phosphino,
Brocobilane-padsptino0hydtdagrb fbuedR  Hato- suBilfutddl i@ ocarbyl, hydrocarbyloxy-

substituted hydrocarbyl, silyl- substituted hydrocarbyl, hydrocarbylsiloxy- substituted hydrocarbyl,

hydrocarbylsilylamino- substituted hydrocarbyl, di(hydrocarbyl)am_ino— substituted hydrocarbyl,
hydrocarbyleneamino-substituted hydrocarbyl, di(hydrocarbyl)phosphino- substituted hydrocarbyl,
hydrocarbylenephosphino- substituted hydrocarbyl, or hydrocarbylsulfido- substituted hydrocarbyl,
said R' group having up to 40 atoms not counting hydrogen atoms, and o ptionally two or more of
the foregoing adjacent R'® groups may together form a divalent derivative thereby forming a
saturated or unsaturated fused ring;

X? is a divalent moiety lécking in delocalized n-electrons, or such. a moiety comprising one
o-bond and a neutral two electron pair able to form a coordinate-covalent bond to M, said X’
comprising boron, or a member of Group 14 of the Perjodic Table of the Elements, and also
comprising nitrogen, phosphorus, sulfur or oxygen;
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conprising nitrogen, phosphorus, sulfur or oxygen; 35

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 |igating conpound having up to 20 atons;
5xis 0, 1, 2, or 3; and z is 0 or 1. Highly

pr ef%rsabmoyovﬁlqnsanmlﬂ(c@l%@)i gro¥p hayingap @ @ratohiﬁ dfchesiveldy the class of

e 3y IS R et o
“ﬂ?ﬁ?@?ééﬂﬂ@?@@@ﬂﬁb&mdmyMWocarbyIenean1no

d I h yzjfn@@@t{dbﬁ(tlﬁ%hr&cun%ﬁ@ ol delthaf floal ]Xéj{oﬁx?@f B¥%Lyi %{\?putg ;‘28 g%ms ;

h drocarb enean1no- substltﬁi rocar
is P> 20T % not counti ng hydrogen and
optnﬂnabﬂy tmo RlO groups may be joined together.

11 t the f f I

B s R M T

0, iapd/R N dch pechimembdie hydroget, @ tigdrodabylf Didraaubyl6yC ARRIGAES lamino,
h}@FOCQH}tléﬂem& gkhgcl.lrpﬁﬂ'lﬁ?f%ln [365’\1@0 G(‘ela yﬁgcafty/gg?lg)n%x]t i tani um

met hyl 1 soin ene:
thQC:(rleﬁneqmgrQ- dqlbﬁhtggqgl hydg_ocgbyj moampfgqp@o 20 atoms not counting hydrogen, and

oﬁxbuéﬂthwgrd@mamﬁmkmk ther/] DENZO-[4,5:2", 3

]1(1 | 1 soj ndol) -i ndene- 2- ¥Y)S|Ianet|tan I um
(11 )I listrgt}(zﬁ gﬁ{ag l,?ées of the foregoing formula that may be employed in the practice

of (tle-pipasery inaeniticoJuetheredchyt the ﬁ),ll&]nb@fblx@o{uﬂis 5:2',3" 1 (1-net hyl

(t-gﬁg'ﬁgﬁl_&g)me(hg%ﬂ b%gze gg %e ﬁz‘b -me ggxtn!ic}l)aai{y mgene—2l-)|/l)sﬂanet1tamum
dﬂlbﬁﬂvh%m#ﬂb?@mhenhyl [6, 7]benzo-[4,5.2 , 3" 1 (1- et hyl

(t-bﬁﬁhﬂﬂéali.}ne&@irﬂﬂ AR08 5.3 ¥Rk ARGRAL AR Mient 12D silanetitanium

h| ori d
%blb PVWﬁﬁPﬂo)dlnethyl [6, 7] benzo-[4,5:2',3"](1- nethyl
(+-bieghmnidetineh3Hy,; 71086008525y ]()-skhARShALAD |
P Ut i

(t-pytslamig)Higrleihglel6 /Tiboho-[¢, 3213 j( Pelehisdindd))(SH)- R i AR 1AM tanium

%ﬁ/’)(dlc}(l)orl benzyl
but yl anm do dlneth yl -[6, 7] benzo-[4,5:2',3"] (1-nethyl

G P%?‘ﬁ‘d@p‘)“ﬁ@g 7]bﬁ@I?9rié5 2531(3- @ﬁthﬂﬁehdcﬂ)dﬁ}mmdené-lzwl)s1lanet1tamum
Qﬂ@@h&mgethylsilyl) (cyclohexylani do)d i met hyl -
(tkgl‘% §§ % 3, } I soi ndol ) - (3
fylarpidodimethyl- [éﬁ]bﬂmfg‘i‘ p: gpﬁel( {ngthylﬁ?ﬁ:lt(q%/)r(yH)-mdene-2-yl)sllanetltamum
1M\ddibeppeny| - 1, 3- but adi ene,

L R O R

113 bp@nmetbbrlselmb,,
(cycl ohexyl am do) di et hyl -[ 6, 7] benzo-[4,5:2",3" ] (1-net -
hylisoindo[)-(s - i ndene- 2-

(cyclohexylamido)dimethyl-[ ,7]benzo-[4,5:2’,3’](1-methylisoindol)-(3H)-indene-2-

yDsilanetitanium (II) 1,4-diphenyl-1,3-butadiene,
(cyclohexylamido)dimethyl-[6,7]benzo-[4,5:2°,3°](1-methylisoindol)-(3H)-indene-2-
yDsilanetitanium (IT) 1,3-pentadiene,
(cyclohexylamido)dimethyl-[6,7]benzo-[4,5:2°,3"]( I-methylisoindol)-(3H)-indene-2-
ybDsilanetitanjum (IIT) 2-(N,N-dimethylamino)benzyl,
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yl)silanetitanium (111) 2-(N, N-di net hyl am no) benzyl

36

(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-nmethylisoindol)-(3 H)-indene-2- yl)silanetitani um

(1V) dinethyl, 5

(C(yelyhﬂxplb:ebdyjdi)ifétlﬂq)s d]bﬁigblm;é’[36](1|7%1hg5{nizmdoa,(ﬁ{)ahde3é(-%-$/) 1- et
ene-2- yl)silanetitani um

d?hé‘%‘%“‘ amum}éﬁ*%a&% am do) di net hyl -[ 6, 7] benzo-[ 4,

(@cl@hexﬂa@(dq)dmﬂhymﬂkiemzn{ﬂ@i 353(181 rhﬁthyllﬂtdmoe-(ﬂi) -indene-2-

f bi s(t t hyl silyl 10
T 1'25: Shenyl) < (b, 7] benvo- (4,5 2, 3

(‘jyflfh ‘HS}*PIC‘%WH[@V bezgiH,3: ridlémetylisgindodi(Briadene-2mi um
( M)Quaﬂeuéamdfn ausL , 3- but adi ene,

t rret h nyl)-[6,7] benzo-|[ 4, .
(oo Ry TSRy L MR D mdens.2-
ybe)suaheamemmt(mibumx{xdtﬂv)sﬂﬂl) 3- pent adi ene,
(t-butyl am do) di ( p- met hyl phenyl)-[ 6, 7] benzo-[4,5: 2", 3
] (1- net hyli soi ndol ) - (3H)-i ndene-2- 15
(tHuydant i¢miditpiroetiryi pheny D114, TThen2o-[419; 2N3 ‘A1 nmethiylidodndd DBED dmznetb2-
(E/DQHBe)ﬁltaﬂH}ngﬂ?m& eﬁgﬁtllayu'uﬁ 1)-16,7]

bénzo net hyli soi ndol ) - (3 H)-indene-2-

(S,l}ufyéqnp @(prrfeéfﬁr Hg?ﬁyk%[%]bqgm:ﬁpo’f ﬁd{é methyl(lsomdol) (3H)-indene-2-
(tyr)mdﬁeylkaamnqmm ﬁeﬁraanatehyl phenyl )-[6, 7] benzo-[4,5:2", 3

qﬁwma P::{(?f]%yppg (g%beH; hl} n?(l meﬂgfl 201nd|ol?(3%|u}d§x§]el-2um
(M)inlaneyltaamncdm))m(wpl diredthydnydvdteidy), - [ 6, 7] beri zo-[4,5:2', 3
(t du(ﬁanﬁ&)ﬂéﬁ' dlﬁ%@lpﬂgl%)[s 4184k 1anAe 08 Faea¥ lidoilab RORH Iu¥d§1ﬂ:' 3 m

(vb%meylraawm&aé)&lcblsn%et hyl phenyl ) -[ 6, 7] benzo-[4, 5: 2", 3'
(th{utvimadwtptmy{wlmyb 14, ﬂbbnzd pcé@n lC! meﬁly)x%idd@l‘j‘-@l—tﬁu@@&ebﬂn

V% bi s(trinethylsily
(59 PRt S‘)‘f“ém)&lﬁ%ﬁ‘ly](p met hyI phenyl)-[6, 7] benzo-[4,5: 2"
(t b’iltﬂla(nfﬁdd)mphydmﬁmeﬂyd@é Vodn2d4;5:21,8'901 @nethrylisoindo!)-(3H)-indene-2-
anet [ t m lI ) 1,4-diphenyl -1, 3-but adi ene,
(c‘fg)s‘a“ ea>13131/l f (p- et hyl phenyl ) -[ 6, 7] benzo-[ 4, 5: 2
(t ®“f>}lé(xmdm(phydth)$ﬂ)cuyﬁ¢$ J1o¢n3dH)4;5:21,3 8(1 gmethylisoindol)-(3H)-indene-2-
yI t 3- pent adi ene,
cg/)iﬂal] ghgl{/u (ﬁB nga&étmsn%l? ‘hyl phenyl ) -[ 6, 7] benzo-[ 4,
5 2', 3" ](1- methyllsm ndol ) - (3H) -i ndene-2- 30
WCﬁoﬁéﬁyﬁﬁ%)dt@meﬂi l(ehi'l -J6, 7%6%[3\'5 g, thﬁiﬂhﬂﬁbxﬁ@&lﬁ@ﬁ?—ﬁhene-}
glb é? net hyl phen 3? [ 6, 7] benzo-
Py H o jad’(é%‘-l) i ndene- 2-
(wcpom»dyameib)di(p,memmpl(ehm [6chehdoc,5:de3°1({- mymyliseheoqydmmldm)diz
]

b
(R e, 5 e 2. %

(shlchobeétyamisto)di(amietptpehX)-[6dTmetoty,5:2",3")(1-methylisoindol(3H)-inden.e-2-

yDsilanetitanium (IIT) 2-(N,N-dimethylamino)benzyl,

(cyclohexylamido)di(p-methylphenyl)-[6,7]benzo-[4,5:2°,3°](1-methylisoindol)-(3H)-indene-2-

yl)silanetitanium (IV) dichloride,

(cyclohexylamido)di(p-methylphenyl)-{6,7]benzo-[4,5:2°,3"](1-methylisoindol)-(3H)-inderne-2-

yDsilanetitanium (IV) dimethyl,
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37

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

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

yl)silanetitanium (I1V) dibenzyl; and

(cycl ohexyl am do) di ( p- net hyl phenyl )-[ 6, 7] benzo-[ 4, 5: 2
,3"](1-nmethylisoindol)-(3 H)-indene-2-
yl)silanetitanium (1V) bis(trinmethylsilyl). 5
Illustrative Goup 4 netal conpl exes that may be
@yaiihexsethiddMdi(phetyTpaedy) 36, 718dnz8- 155! 13r3qglerﬁ$thyh§cmﬁ%ﬁkjl-ﬁrindene 2-

| AR RS Gl a7 ) 500
qu@hwihmmptﬂeaiybhgdy)){w Tibdoay-[455:1° 3g(1ehéthydbindol)-(3H)-indene-2-

(AR
( trggjrst but )1/um grY)cP S)(t('TeTylillyjo’) tetranet hyl -2, 3,4,9, 10-r) -1,
4,5, d llqstrglvg_ @roup 4 metal complexes that may be employed in the practice of the present

ihexasydiiePanidhal enyl ) di net hyI si l aneti t ani undi net hyl ,

tert-buytyl am do) (tetranet r1 5-cycl opent adi enyl )
IR Aokt i Bk &
(t Eﬁhh}ht&léﬂhﬂm{bﬂ@hﬁrteﬁltyfs?dmttMled‘uﬂéhﬁyC| opent adi enyl ) di m

di
(Fftm:{’fﬁaﬁﬁ‘%&l?é’:#ggga%?@ﬂr%? {ﬁ?’ﬂ 1415878 ¢l opent adi enyl ) - 1,
2 mhmeﬂapyuhmmyammmymwﬂatdmimduneth L

ne t I 51%% garﬂegq%if-ceytc gmngtdlr(]aXyl) cl’lrlnesth)lllsrlllg.r?ertlx%/muugId[lrJEIEZUP/ Isila
((ertemmamm(teamm) @t@krowhwlmrnheawﬁyﬁkmm diche@pty| ) di m
F rth)Ylly amu?ogl%tramethyli” b-lcr:gc&pentadleny%) I,2- ethanedlyltléa/mmn? rcir]urlxegn(}el) benzy

((ettéxutylabudoy(teamaﬂl@) ti-mtdnapmnbiisibhdsitaanml dppant, adi enyl ) di m
%t er{y?aglu(?gf i ; ‘Q’%&%‘i‘?@'ﬁw%ﬁe@ykw SpRRe AR enyl ) di m

et?rﬂﬂﬁ‘?th}éaﬂmm@l!eaml um (I11) 2, 4- d| met hyI pent adi enyl, 20

i n opent yl)ydim
i et e S N
((eﬂépwhmmogxteumedw ni«efclpmmhw)dmfeﬁxyxsymhmmm ami enyl ) di m

etf‘h’hﬁelh?fﬂ@;&ddkgﬂ' um (I1) 1, 3-pentadiene,
(tert-butylam 2-nethyl i ndenyl ) di met hyl si | anetitani

(ﬁmbeqyla)md]; (Qtrm‘lqghyén yqyclmpe@tad@@l)bmmg)dlséqmetltamum §1))

(tpmarppg,hwll ARledRh, 2- met hyl i ndenyl ) di net hyl si | anet i tani
4- hexadl

(?F?I('“P'laﬁ‘ﬂﬂo%eg?ﬁ‘eﬂm T ZCJﬁIEP%WIPW@éWFh}’Hﬂ@e‘FHWHSGH) anet i t ani
um 3 bafxad#ned- di net hyl - 1, 3- but adi ene,

b AT SIS ) TSl st gnet e
(tlmtatd*ebutyl am do) (2- net hyl i ndenyl ) di net hyl si | aneti t ani
%mb%\% m%%l%??nfﬁgInetgyl?f%‘f]?%%nfm%fﬁ)hfﬁaﬂﬁqehyI si | anet

(‘ieﬂ‘éhﬁYlamd@](WetBlelderdl)mmylb1lah¢tfﬂanbmt @ xNdimethyl-1,3-
(t®fdaiehut yl am do) (2, 3-di met hyl i ndenyl ) di met hyI silaneti

(tert-butylam1do)vg-methylmdenyl)d1methylsx1anet1tamum (IV) isoprene,

(tert-butylamido)(2-methylindenyl)dimethylsilanetitanium (IV) 1,3- butadiene,

(tert-butylamido)(2,3-dimethylindenyl)dimethylsilanetitanium (IV) \
2,3-dimethyl-1,3-butadiene,

(tert-butylamido)(2,3-dimethylindenyl)dimethylsilanetitanium (IV)

" isoprene
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I soprene 38

(tert-butyl am do) (2, 3-di net hyl i ndenyl ) di net hyl si | aneti
tanium (1V) di et hyl

(tert-butylam do) (2, 3-di met hyl i ndenyl ) di net hyl si | aneti
tanium (1V) di benzyl

(tert-butyl am do) (2, 3-di net hyl i ndenyl ) di net hyl si | anet i
tanium (1V) 1, 3-but adi ene,

(tert-butylam do) (2, 3-dinethylindenyl)dinmethylsilaneti

&Hb ridd)2,33dirm itaniu i
t:t erL?mbut )?7 = et%ﬂ&ﬁgd(lﬁﬂnghyﬁggla?eﬁ%nv F%W&/I sil aneti

%ﬁ’%”(‘? §2 31d“ﬂe%l’l B@F@Hﬁmetqquyla@maygxp dibenzyl
(tirelmityl:bnlﬂq)dZamudaﬂy(hﬁddﬂﬁwwéth)lm%}ﬂaﬂl%'('I’@t) ylysiadigfeet i t ani

t{ tyl%m?ld)‘i%grﬁeua?ﬁgﬁgeﬁgl disthiariiesia fRdRyreakdisitet i t ani
(]mt !(qu%ml(th)@ét-dmyéthylmdenyl)d1methyls1lanet1tamum () 1,4-diphenyl-
(tngmgm@%Lan1do)(2 nethyl|ndenyl)d|nethyIS|Ianet|tan
V) di benzyl, 10
@%*MWJ@u@@a??ﬂwqu(ewlmeﬁylsﬂmwhew(II) mdepnwcme,net hyl si |

g?ﬁ;‘l.ll[t‘tlﬁxgd n(e'tﬂy)mde%yl)ﬁm@'tlﬁnﬁm 1ta.r;|i'un$pb}1cg )}ﬁ) dl met hyl si |
‘f”]tBiJagH ﬂ(f’fbp’ mdfn}g)_dﬁqgm gﬂq.nétﬁ@num (IV) dibenzy!,

(tetretrutylhudovdzamuio/) ﬁl?enﬂﬁtl&yi)dxﬂzetﬁﬁﬁﬁﬂdtxkaﬂﬂ%r(w ) di et hyl si |

an 4- hexadi ene,
(tgffhbdpppgé1 d?ftetranethyl-rlS cycl opent adi enyl ) di m

@ariyatylangdo)(@mesthiyt-phienytinfdny)dihbehyllsi Badaitsh gk (BE3-pentadiene,
[ ) di
(ﬁéf%u‘y'lmgoyh(z?lﬁhgﬁ% Eﬁeﬁﬁ{n%]@h@)ﬂ%tﬁﬁ éne% aﬁ‘“fﬂqﬁﬁ ? gexggl X ) I'm

hyl'si |
(tqgt_ tblmlagacioé(ﬁgamethyl-n cyclopentad1enyl)d1methyl- sﬂanetxtamum av)

(t@@nmgm&%lan1do)(tetranethy|-r|5 cyclopentadlenyl)dlm
et h IS|Ianet|tan|u | soprene,

(P b lapidoyteamay-nt- @FPB‘W&dﬁwﬂldtWﬂﬁwéx}@FféfEém g¥) enyl ) di m
et bygldimestiyl-p6ithdiasj um (H) 1, 4-di benzyl - 1, 3- but adi ene,

but yl am do etranmet hyl -r)5-c opent adi enyl ) di m
bR LT ) S el opent adh env!)
(temhmbutylan1do)(tetranethy|-r)5 cycl opent adi enyl ) di m

(geg'tmﬁkyh oi(% etl giﬁ:’l éentz?dlenﬁ)dlmethyl- silanetitanium (M)
(téﬁﬂﬁbmwylhhndm$€2 4- di met hyl pent adi en-3 -yl )d

R BRI Bhor TRl Pt N Ui ot

y| 2,4-hexadiene,

((CWu{ylagﬁr}ozf eﬂ%gﬁ)ﬁ y’!:fofpuix 1el1)31 éilme’th hylsila]ﬁgttltgn]ium(n 56,7

- héxahydr onapft
anétiethgini. Lipediadieneny| | 30

((e‘i'tQ{uMaQMo)’(bam (pLnthica ﬁylfdﬁﬁerﬂ%m&géﬁ]amgmﬁméhﬁ 10-11-1,

hexahydr onapht

(Itqrtgnﬁ\g/ qmtlchp aﬁiﬂ?eﬁlﬁ'{cmﬁhexad1enyl)d1methyls1lanet1tamumd1methyl
((eﬁ-tﬁ:l‘ufy'labiﬁo)(h Adinskany(-2,8 bR, 3/1)7 bReatyalARmHLRA4ENY |

lp&lunapﬁsqg | e%{alru%rrr]x 1me‘3181n hum (
(tert-butylamido)(1,1,2,3-tetramethyl-2,3,4,9,10-n-1 ,4,5,6,7,8-hexahydronaphthalen-4-
yDdimethylsilanetitaniumdimethyl
(tert-butylamido)(tetramethyl-n’-cyclopentadienyl methylphenylsilanetitanium (IV)
dimethyl,
(tert-butylamido)(tetramethyl-n’-cyclopentadienyl methylphenylsilanetitanium (II)
39



di met hyl , .
(tert-butylam do) (tetranethyl -rl 5-cycl opent adi enyl
nmet hyl phenyl sil anetitanium (11) 39
1, 4- di phenyl - 1, 3- but adi ene,
1-(tert-butylam do)-2-(tetramethyl-rl5-cycl opent adi eny
[ )ethanediyltitanium (N) dinethyl, and
1-(tert-butylam do)-2-(tetramethyl-rl5-cycl opent adi eny
| ) et hanediyl -titanium (H) 1, 4-diphenyl-1,3- 5
bunaghree 3 Ehh@enedel ocal i zed, tr-bonded conpl exes,
&;FeciaLly t hose containing other- Goup 4 netals,
(fri-putylegpidQdefetrametid napysioperfdiensd ethpnsdigltiohiuml (BA i n t he
adimethglighdar e di scl osed anong ot her places in: WO
18%6%%380, VO 03/ 78483, WO 02/926 10, WO 02/02577, US
- b BEaD8e HrBe S "PacloRted s hane disl-titgiwnEl) g34diphenyl-1,3-
5 bufadikbd, 297, 6, 034, 022, 6, 263, 444, 6, 015, 868, b5, 866,
704, .. an 1 ,470,993. Additi gnal exanpl| es of netal
oS B ot PRI SRRy b o RSbisie a1 BrpAy metals,
widly @ coreniH appresnt fthqoskjiled irthd arl, #idiak ddaBEE amsSasIh@Places in:

“r@% i . -1b J - Xb
Y gg%t*@?égfgh?&%%#?%%1‘0%@‘2%%8295:%%@3/@?04{%28#
Paigpis S Ab1Sy0,5551534, i 50.287) GOMIP2%416,263144) GO0 (SRS, G, 8665504, ¥nd P-
10 54%Ypoe3.b/ Mo/ Lbh, ' Lbh, Zzb f (Rb)g - X Y- (R)g (Rb)g
- Xb, gh éRb Qg Mb/ Mo/ Ib21bb2 L h/1or Lh -IZf
15 W8FEa, expipPles ot mety! pomplares that e poefybly emelpysd pycartalyst (A) are
complageaiofipatyyal2nt Mewidbhses, &ich BScombiifls dohesfodaHd kOESIdrmush
and yb are %$ch i ndependently selected fromthe group
cpnsi sting n,!bgitrog , sulfur, oxyg&n and
p hohgsf » Prgf arably bpth Xpan ar.e
n @$g§€ ~. Rb 'gjﬁggﬁndep ﬁ&§0f+¥p£;cggégc@fb@ ce are
h drogenbghbp%HSO hydr|ocar Qyl grouﬁ&4 tional

contai ning ane or nor€jhetecoatons orjinertly j
substitutedlderivative thereof. Non L% Z%

; preferably
b b’ b b b N
®R—x @ @)% e
MP b
f M
b l
L'w ’ Lo 2% ’
AN T
b 7 ! 4
R)e—X YRy @z v
N & /
M° b
M
Iy 2 b b 2
L h'-1 , Or L k-1 Z f .
15 wherein T® is a bridging group, preferably containing 2 or more atoms ottaer than hydrogen,

X® and Y® are each independently selected from the group consisting of nitrogen, sulfur,
oxygen and phosphorus; more preferably both X" and Y® are nitrogen,

R®and R”’ independently each occurrence are hydrogen or C.so hydrocarbyl groups
optionally containing one or more heteroatoms or inertly substituted derivative thereof. Non-

20  limiting examples of suitable R® and R* groups include alkyl, alkenyl, aryl, aralks/], (poly)alkylaryl

40
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20 limting exanples of suitable Rb and Rb' groups

i ncl ude al kyl, al kenyl, aryl, aral kyl, (poly)alkylaryl

40 and cycl oal kyl groups, as well as nitrogen,

phosphorus, oxygen and hal ogen substituted derivatives

t hereof. Specific exanples of suitable Rb and Rb

groups include nethyl, ethyl, isopropyl, octyl,

phenyl , 2, 6-di net hyl phenyl, 2,6-di (isopropyl)phenyl,
2,4,6-trinmethyl phenyl, pentafl uorophenyl, 3,5-

ardr ciyéflllaz:ll@'l Q‘Bﬂisl g il @9 titkoged gﬂosmﬂ%)édrxygeﬁ a@é&@@éﬂ%bi\@téd%ﬁﬁaﬁves
HERN RIS SNl T REAR BRr RO B At propyt ey
P@hﬂtﬂ?ﬁﬂ@eﬂlﬂpbﬁﬂﬂ AbHiisopkdpyl)ghemyl, Gdgipim3th Highanpl gentaflimdsplenyl, 3,5-
“g&ggg&ﬁgh%n%gmhg G?oup 4-10 netal; Lbis a

nonoval e Fval or trivalent anionic |igand
cont&isfiony from | to 50 atoms, not 10 counting

hydr 081 meENRRREES sQécteﬂWoﬁx@B@s bR, O, Qﬂ-{ﬂeSLdnﬂ)QJnH’éjs%nes of the
hal j dro hydr ocar byl

Pafoéﬁa‘a?ls B%tg%)%)[:r)l% B:fer }&%Eél%wpéﬁgaxﬁqtﬁ,dnore preferably M® is a
Getiup hydmeegr byl ) phosphi do; hydrocarbylsulfldo

hydr.aocar b )al kyl :  an

CZ\Y blgily? réx nov%(lyxti\’bdt valeér Aérgr va eg{]an%lr_uﬁ 110%/n86%r§alépéﬁ'a?§b50 atoms, not
cainting hydregen? Bxaurpdds hg/ﬂuxtab@'id golupsoindlatie halivle] lyydade; hytegby),
%&&% o;)p dghdeEeﬁgﬁgnﬂQL Bﬁyﬁljé&mfgenéa%uf& dxﬁ@fﬁr%ca%ﬁp ﬂﬁcjoy

rom
hgdérrcerévléﬂﬁfio@hiﬁ*querbﬂexwawg@wmlsdmeéb1 2 ¢asbozylpfes, fMosg preferred
Llrgr&q;edregxgumylcgpzwhmt@alcmwwb and containing up to

ons, not cou ferred Zb gro
e LB PR T & MR LT L i AL BTG aghide L or
2 stithakesvalue aIxk erdeesed t@r&&t&loﬁﬂg@halaaad i nert I y substituted

der i Z’gg i xY %ﬁ' lthgsxﬁ%potlﬁb o%H:{léa?eQ oeMI’ gon 1%19}%51' Eo a¥on‘1$ not counting

i ncl aryl dx

hﬁi,rggprb )?yré'emeé gngrpups gqc](uﬁs,qﬂlphﬂgxa prtglya{r()nggﬁp pmmesgﬂnosphmes and ethers,

aficénled, RXEHiQEQ ARV B Juysjtltun?a@gmﬂh\;eg Hllex%oﬂ SRR indef BEBRERDinclude
groups include triphenylp

Zb ho
hylegen.alkgir Bpisin ﬁ“\‘”ﬁ&?ﬁ’wh @7‘°’é>ﬁb'b<1nyh dtﬂ‘ilyﬁf?éﬁwmr&dl ene;
trf(hdeocﬂByl)snylﬁgle bitfils gmads PRfeded zbvtxacmqag%r muhue&ﬁpuaﬁylrl'ﬂasphmb
to er to forma single or
te%g}yij%ran F’xldﬁ’e a!“? ?’tph?“é @”ﬁ is an integer from1l to
6, priefkremipdryrofrides;l to 4, nore preferably from1 to
3; -.J.ndi b @6 er Ce.l [ .
cspetioaf [5RET, Arha Sl 8 e AR i Bh A ool i
SFH4IFS pl e bonds, arrows signify coordlnate bonds, and

dot t gd ah ink@sr ﬁdam B3t ;ﬁef@d%ly aball 89 %Leeprefggmsi Fom1fo PNE
enbodi nment, it is preferred that have rel atively

| ow <T&r indictiesiay Eﬂﬁfeef shctrppis 'é‘é?ﬁ‘é%‘t“ ess%fmé% ceeaqutwrfwegem bonds,
ire ibiag i Bifle boid Sirofs @dnefy caldifite Ihay il daftd 1Gky iadigHd optional double

c@aln al kyl -groups, straight chain allcenyl groups,

Bi“&inched chain al kyl groups wherein the cl osest

br anblvnnemtpdiment, ités padferted #mt R°haw relativelyriewstekchifdrane Wit respect
tc@)@’dt 3 r@@lrsgglg%xn%/ n%%fﬂ ég%rtegrﬁr’ gr%upsgl-el s gl¥t cfdin alkyl groups, straight chain
alkenyl groups, branc ed cham alkyl groups wherein the closest branching point is at least 3 atoms
removed from X®, and halo, dihydrocarbylamino, allkoxy or trihydrocarbylsilyl substituted

derivatives thereof. Highly preferred R® groups in this embodiment are Cy.g straight chain alkyl
groups.
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derivatives thereof. Hi ghly preferred Rb groups in

this enbodi nent are Cl1.8 straight chain al kyl groups.
41 At the sane tine, in this enbodi mrent Rb' preferably
has relatively high steric hindrance wth respect to
Yb. Non-limting exanples of suitable Rb' groups for
this enbodinerit include al kyl or al kenyl groups
cont ai ni ng one or nore secondary or tertiary carbon
centers, cycloal kyl, aryl, alkaryl, aliphatic or

ar omethiecarhvetingsy; mameémhbdgfemlnb’sgrefaﬁtgﬁm cel@ivelly ﬂ@n g&l& Bindrance

tC ; I‘ 0]
A BOTEL P IMAE LG LS B . P B BTN Sttt
or gliipyyl grovps eentading ang ed m;ssecqnldw envﬁmax?lcebcerqews Rbdloagkxduepsl

alliafy, tahﬁ]ﬁtx@&ﬁ%aﬂ@lﬁ&er&?@ﬁ: gxloGpsf SR Engrtérgc ol cf ;I)’ol%mznc or

mefmabl from3 nost prefera

cYtls BRyPs IOn%Pyd&’aHhxlmo h%%@g@ﬁycaprdrba}sévl Blrbamw@die@vatwes
the@ytd| PreferrEXRENPL@S intthis Brﬁ&fdﬁrfeﬁﬁ!éntllb ﬁgﬁ]@upso aof p?etf&é—lzg lffo%SB to

cor.respondi.n owi rL rmul a
S R Sk gsef&mgy"z g e dlgpr e bResh el ievele
( Re )ERar(iffRet)o? pré fRPre R grolRgs) e sRucties corrGpGiting/tPthEfoll ik gGofulas:
Qr wher ei n d10 Each Rd is Cl-10 hydrocarbyl group,
%mﬁferadﬁwz et leproQ%RJﬂ -@epyl , t RiRyYl,
p rnﬁc 69%th§1pheny Chef#yl , or toI@L—Céach Re
i”s CI b‘ hydr car byl\ p’re%r ably t hyl , /et hyl )\
n- propyl i -propyl, t-butyl, phenyl,

di @ﬁ»ldﬁ@n I, beaf»l dor to In g dlthﬂK t wo
or Cn%rS? or Repgx_ ps, o tpugﬁé of Rda ’Re
g?bups ay togevﬁer fbmn1a,pb yvahent dgru¢3t|ve§gf a .
hydrocarbyl group, such as, 1,4- butyl ene, » Wherein
1, 5Eperk’yd @nehydorariy! gabg, p:egtmbnymethﬁ'usﬁyzi d-progyl, i-propyl, t-butyl,

phgefl y\é%llrg&ﬁylpllélyhx zﬁcﬂa{iyl EacPrR Egﬂ %%95]’%91%?‘: ?J‘eg%(flb]y methyl, ethyl,

group, su ch as na
n Pé%’(h}b PigRYldfbuth ghony %@@m@ylplwpxlv@n@mor 1oksihi 13 adsditips, Two or more R

or Rbmpe)@&tﬂtﬁ@ ofde antgl Iﬁ%ou%ay'?ﬁgethadform él-polyﬁ'laler;lt derN%l_’tlge BFa

hy%fﬁ%agl);'l ﬁaup, suclRa; il'é utyleps, 1,5- -pentylene, pr a mpftipycfic, fysedfipe, jpolyvalent

hydrocarbyl- or heterohydrocarbyl- group, such as naphthalene-1,8-diyl.

Preferred examples of the foregoing polyvalent Lewis base complexes includLe:

RY RY
[ /
N I
by b b'y b
MPLY, M°LY,
0o S
2 2
RY, ¢
e $¢
/
ALY ML
I\ L 2
o S

b

42




" d 42 RJdRa, Ra Rd, Rdr Rd, r Rd" I Rd, r ~1 NN
DMb-b 2 Mo'Lb 2 MoLb'2 MJLb' 2 Rd, \ Rd" \ \ | Rd
R&A 0O SNP, RdO?LRI-J2RI' 2RIRdd 2 RdRa, Ra,
Rd" R& Ra'" r Rd, r r r N N NON NON M' Lb :bLb2 M2 2
Rz 2 2 or wherein Rd. each occurrence is

i ndependently selected fromthe group consisting of
hydrogen and Cl-so hydrocarbyl groups optionally
contai ning one or nore heteroatons, or inertly
substltu&ﬁd derivativegythereof, or further optlon%@ly,
t wg,cadj agent Rd" grougk nay togptheﬁ-forn1a

di vahentNb |dg|ng Nb S
tal [ prétpranly t tar\r‘h1 40 haf_lu QH o p MOLE,
AP ef er alky M d? (1o As a
I gand Oup tq 50 a not { count hydr gen &

pref errabl y|hal ilde og 1 2hyd ocag? Rt Lngro B
together are a divalent or neutral |igénd group,
preferably a C2_50 h grocarbylene hydr ocar badi yl og
di epe gr up The poly, lent Lewi s bdﬁe conplexes fo/

wenti on [especial ly incl VIgr,&u
Ivatli ves[” e gejsallly h i Nmyder i at|

2ne substitut ed | h 60 ou
S EE oo e

M%Fz
orlmul a:|"/ T1\ N R-MIR{T12N"1

2 2 2
2 or

wherein R 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 R* groups may together form a
divalent bridging group;

d’is 4,

M" is a Group 4 metal, preferably titanium or hafnium, or a Group 10 metal, preferably Ni
or Pd;

LY is a monovalent ligand of up to 50 atoms not counting hydrogen, preferably halide or
hydrocarbyl, or two L* groups together are a divalent or neutral ligand group, preferably a C,_s
hydrocarbylene, hydrocarbadiyl or diene group.

The polyvalent Lewis base complexes for use in the present invention especially include
Group 4 metal derivatives, especially hafnium derivatives of hydrocarbylamine substituted
heteroaryl compounds corresponding to the formula:

1
12

\/

11 _
R~ MXI

wherein:
R" is selected from.alky], cycloalkyl, heteroalkyl, cycloheteroalkyl, aryl, and inertly
substituted derivatives thereof containing from 1 to 30 atoms not counting hydrogen or a divalent

derivative thereof;
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wherein: R' is selected from al kyl, cycloal kyl,

het er oal kyl , cycl oheteroal kyl, aryl, and inertly
substituted derivatives thereof containing from1 to

30 atonms not counting hydrogen or a dival ent

derivative thereof; 43 T' is a divalent bridging group
of from1l to 41 atons other than hydrogen, preferably

1 to 20 atoms other than hydrogen, and nost

preferably a nmono- or di- Cl-20 hydrocar byl

subsTl is atiealent hectgln,glgemg offrons] todh etogs ohg; thaa mgldrsgea, plre“erably 1to

2%02199&\]&%[%5 R%y g.lrncplﬂgs rgﬁﬁﬁ%”in%go ey é roc%rPyl substituted

functi ona , es ecCl a
Hsems@mrmla@asrsw rﬂm n-2-yl group or a di vaI ent

deri Ratid aV@ thé@Fo@@f grody coht§mx§0 Roliphsé fuﬂaioﬁzhrty Qgp@& {y@%de-Z-
1S, ani oni c, neutral or dianionic I'igand

EP’&ﬁ'f Stmﬁedplyg 19 H[}W)@r‘“f‘ Ryt danigatiye theggpE at i ng t he

numbBr isafGreupcimeX, peef@ustpshafiidd bonds, optional bonds

and ﬁlectron donat.i % I.nt ractlons are represented by

l'i nes, wab?¥mﬂznﬂfaWW ggm% N FBRs respect i vel y.
Pr ef €ris nhmbenfpinekes ialietitgthsmmblref aich X' gxga;n;da:fdor mat i on

res ui)Jnﬁs t)ﬁtQ)Hh lﬂX{QlE ?x?leeﬂzfc@énl cf&x%@é *n{%ractu;c e reéare%en%ed bry ‘ﬁnes dotted

grou and optiona rom t 0SS 0
liggggp Fﬁﬂ@!“@*@ﬁbs especially fromR12. In addition,

el ectreRiedi@fplekd @refﬂ{o@é'r\}vﬂepe% kAN SroRRS S rebili %h@x@@k%eh)éhmmanon
erably an el ect a provi des additi ona
o BB e atirelgPore Bl o et rs o oo, especialy
from RO émwmmrereemqnannhubmfrédnae Lésiz_xs b3 fHdbtamallﬁl Preledablyldn electron

pﬁl grog\ﬁ;s]a diti c*q]apstabMti to _tl*fe;n;éa\ila:l center. Prt%fx Sired m %L%}%el\)éle%\goﬁces’pﬁadsto the

ﬂﬁﬁﬁaR16 are hydrogen, halo, or an aIkyI, cycl oal kyl ,

heteroal kyl , heterocyclpal kyl,, aryl, or silyl group
of up to 20 atoms not ot i hydrogen or adj acent
R13, R'', 20 Rs or Rl16 ups naybe joined together
t hereby form ng fusedTtti ti ves, and bonds,

opti onal bonds and elfctr air donatlve i nteractions
are represented bgr!'Nnes, tted lines and arrows
respectively. \\\hf ........ RIS

L1
X

M, X!, x’, R" and T' are as previously defined,

, wherein

R”, R", R" and R"® are hydrogen, halo, or an alkyl, cycloalkyl, heteroalkyl,

heterocycloalkyl, aryl, or silyl group of up to 20 atoms not counting hydrogen, or adjacent R'3, R,

R" or R'® groups may be joined together thereby forming fused ring derivatives, and

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

dotted lines and arrows respectively,

More preferred examples of the foregoing metal complexes correspond to the formula:
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More preferred exanpl es of the foregoing netal

conpl exes correspond to the fornula: 44 R13 14 1s 1
7 R~CO N 'L CNla ML -------- 16 (X1) wherein M,
X, and x' are as previously defined, R13, R14, R15
and R16 are as previously defined, preferably R13,
R14, and R 5 are hydrogen, or Cl4 alkyl, and R16 is
C6_20 aryl, nost preferably naphthal enyl; 5 Ra

i ndependently each occurrence is Cl1.4 alkyl, and a is
1-5, nost preferably Ra inigwo p#tho- positions to
the nitrogen i s isopropyk tyl; R' and R18

i ndependent|y each 5¥ e hydrogen, hal ogen,
or a C120 al kyl _or arylc plopreferably one of
R' and R18 is ogen” and t her is a C6_20 aryl

| N

gr oup, especi opr , \phenyl or a fused

pol ycyclic ar g@pt\%wé%?p;-ef-gﬂ%bl y an ant hracenyl
Q

group, and 10 bonds,aoptl nal bonds and el ectron pair
donative interactions ar€kepresented by Lines,
dotted |ines and arrows respectively.”’ |%%?y preferred
met M, X'omdixtxress fromousis definet, ei n as catal yst (A)
COr KLespands is X ! % 39
O Vk( i—llgclzg I—EFIC%8 |R ??effs 9&&1};&1; r éj f%de§ pfreef%ar%dm c’c%ﬂ:r’ % enc e%ggyd(&n’ >
Crngkylcad RN inNFe-chrviends) prefieblp napbthalenyl;4 al kyl, and
pr eRenadpeydenthatdcburRide W, MIGA, ahd a isSi-sTRoktYkeferd¥Ty R* in two
ndepen enﬁlx each,occurre%ce_is hydr ogen, hal ogen,
ortior positions fape nitrogerys IsoproRyl 07 -0uE 1 wp” adj acent RR groups
ar e Rj’andRY itdegpaddnty eather@lycefagrhyiingenahaldgeg or @®ido dlkyil er aryl

1-5: an i ndenpef Is i S :
oy AR BATAREIFIRE AL OE HRTSS G5 B0 iy
2-iRpppplupisnd vea fusddpelicsiclipat] igeonp, trestpedisratilnsnsnthigacenyt gropy, and

and pgnds, Sptionat bosd AP StctBh SHY dbndBl ELRFL G s X PRI &Ed B lines,

netal conpl exes for use as catal yst (A) according to
do?%émeﬁngé’éﬁferﬁR?fé‘ﬁ?lY'on are conpl exes of the follow ng

f or Midh@Spreferred metal complexes for use herein as catalyst (A) correspond to the formula:

(H;C)LHC )\{17

wherein X' each occurrence is halide, N,N-dimethylamido, or C,4 alkyl, and preferably
each occurrence X' is methyl; _

Rf independently each occurrence is hydrogen, halogen, Cy. alkyl, or Csy aryl, or two
adjacent Rf groups are joined together thereby forming a ring, and f is 1-5; and

R° independently each occurrence is hydrogen, halogen, Cy alkyl, or Ce.0 aryl, or two
adjacent R° groups are joined together thereby forming a ring, and ¢ is 1-5.

Most highly preferred examples of metal complexes for use as catalyst (A) according to the

present invention are complexes of the following formulas:
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45 ORKX 0o (HBQ)2HC/ CHO (H3)2HC/ CHO HJ 1, H
Ef OOOO (H3Q2HC I | and (H3CQ)2HC | X2 X2 wherein
R' is C1-0 al kyl or cycloal kyl, preferably nethyl,

i sopropyl, t-butyl or cyclohexyl; and X1 each
occurrence is halide, N Ndinethylamdo, or Cl4

al) yl, preferably nmethyl. 5 Exanples of netal
conpl exes ‘usefully enpl oyed as catal yst (A) according
to the present invention include:
[N-(2,6-di(I-nethylethyl)phenyl)amn do)
t hal en-2-di yl (6-pyridin-2- diyl)neth
di methyl; [N (2,

6- di (1-fret\y! et hyl ) ph I d
-Z-nym R B2 10" al y1) et

di (N, N- drmét hyl

GBS (adnapnyaln. K o F?;éi&;g%ﬁ%ﬂ?ﬁf;f
| : 0

f ni um

di yl EQJ oride

[N—(A I-WE a phenyl ) @ Q) (2-1

yl)( apht hallen- 2- di 6- pyri di

2- di YBFEChaney] haf ni um di red hyl QH?L%)ZHC X!,

[N-(2, 6-di (1- et hyl et hyl ) phenyl ) am do) (2-i sopropyl phen

yl) (awteaphRhiatendtidt sHcydidafcyDyetethh 1, 1, t-butyl lohexyl;
2-.di yl) net hane)4] haf ni umaa&ly(Kl ri d?rlrngtﬁ lSOpro%{ oy or eyelohexyl
Tﬁk(2,6 di (1- nethylethyl)phenyl)an1do)(2 |sopropylphen

yl ) ( & 'reagtvichateerr-iZhatiiey N(Nidlmyﬁljllﬁfhido or Cy4 alkyl, preferably methyl.

2- di yhJABRDANG) )

[N-(2,6- il (1- rreJtl E‘Q’F"w"%rq PHENY %dfﬁsa%ts ¥ HOSFr Hinad ths pypsent
ipyentionagpdenal en- 2- d|yI(6 pyridin- 20

2. Ay meldnanel) A ;y - 2-
q[l N E’ﬁ-} Mfy }’(seBt E[{)?ID) pﬁg)&dqﬁ\é zggn Iggsﬁ? ?Jl nezng %(%?yé'ﬁlm
yt ﬂﬁﬁﬁﬁ? “€Hm?'ﬂ1yl(6 pyridin- -
2- di y[N)(ntdt{m)h]yiaﬁflwthﬁbﬂypjﬁhxﬁ&\j(d\ﬁo?l)(&enga&]b{thaﬂghﬂ ;S*ﬁ’i)/lt(%ﬁyﬁqm-z-
yl)phenyl )am ao p enantnren
+§%%%ﬁgﬂﬂ?%ﬁwgﬁ&g%GWVﬂW@mﬁVF|d|n-
2-di ){N)(ﬂﬁtdi{&ﬂﬁ%}rhﬂ?lﬁﬁhbﬂ”ﬁ)ﬁhu@@k atdlyd)‘éa-n;’p'éthmggfdlyi(klsyndm-z-
{ﬁ AC 14,0 ogha %&ﬁ @né used to prepare the neta
ﬁﬁﬁ LA dishordte oresent i nventi on, the hydr ogen
of tH¥- (2,6fglc(smemgnthmbphema@d@mmpb@wn@yg(raquphthalen-z -diyl(6-pyridin-
SHOShE MO 6lm biflGn; POSI tion of 46
[N~ (2,6-dl(1-methylethyl)phenyl)am1do)(2-1sopropylphenyl)(a-naphthalen—2-diyl(6-pyrid'm-
2-diyl)methane)}hafnium di(N,N-dimethylamido);
[N-(2,6-di(1-methylethyl)phenyl)amido)(Z-isopropylphenyl)(a-naphthalen-2-diyl(6-pyridin-
2-diyl)methane)]hafnium dichloride;
‘ [N-(2,6-di(1 -methylethyl)phenyl)amido)(phenanthren-5-yl)(c-naphthalen-2-diyl(6-pyridin-
2-diyl)methane)}hafnium dimethyl;
[N-(2,6-di(1 -methylethyl)phenyl)amido)(phenanthren-5-yl)(a-naphthalen-2-diyl(6-pyridin-
2-diyl)methane)]hafnium di(N,N-dimethylamido); and
[N-(2,6-di(1-methylethyl)phenyl)amido)(phenanthren-5-yl)(c-naphthalen-2-diyl( 6-pyridin-
2-diyl)methane)Jhafnium dichloride.
Under the reaction conditions used to prepare the metal complexes used in the present
invention, the hydrogen of the 2-position of the a-naphthalene group substituted at the 6-position of
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the pyridin-2-yl group is subject to elimnation,

t hereby uniquely form ng nmetal conpl exes wherein the
nmetal is covalently bonded to both the resulting am de
group and to the 2-position of the a- naphthal enyl
group, as well as stabilized by coordination to the
pyridinyl nitrogen atomthrough the electron pair of
the nitrogen atom 5 Additional suitable netal

conpl exes of polyvalent Lewis bases for use herein

%@&Mﬂﬁz 6%%18 wﬁig'ct i mﬁxﬁ%@&“ﬂ&@& &%uél#ﬁmﬁxﬁg nytldl%omble)ag Wherein

is an aronati c or

thpyeete) iy cayalenty btomeéép bethghereduiting pryidp greenrand fathangypdsitigppighe o-
rtaﬁhtgger@t S0%, Ekqx'ell as Qh{ﬂﬁie@%’ QYL RAERRo th@ﬁyrﬁm?pdxﬁlé‘r@xll £6th through the

derivative thereof i s a hydrocarbylene or

"é‘fcitraﬁéalb‘ffélifﬂl‘tff‘&%%@“from | to 20 atons not counti ng

s hydr og&n;onarsultaam mefi@Ednlplex S bpdlyvaMihitd @wid @hsey/RE sk Rerein include
therq(‘)ib {‘? t? r%14matal preferably zirconium
CrPPREATUITP& P& al &AM 8hi ¢, neutral or dianionic
I i gand group; preferably afhallde hydr ocar byl or
di hydr ocar byl am de groue(hawpng up to 20 atons not
counti ng hydrogen; 15 é TRAtber from1 to 5
i ndi cating the nunber 0 oG groups; and bonds and
el ectron donative |nteract|ons are represented by
lines and arrows respectiedy. Pgeferably, such
conpl exes correspond to the formila: 0 13-0 Are MG
Ar' B is\an @omatigps insytly- subptitued argmefiowgeque rRntaiRiRefiIThYy o gP aigps not
&funtﬁrrgq&ar%génoor% Smmgasdaﬁ?;ntvs%&e&ﬂ ng hydr O?e? "

preferab a substituted qQr uns itute

10 al kyl brig? é@b‘lﬁb’ vigiedr flree $m$bvaﬁ;¢§qﬂ FV%@&?WS 8‘2%6?.}?‘?’&38 rogen, or
mﬂnaﬂyammhaaakﬂmnaamak&yl- or aryl-substituted aryl ene
gr oup,,®f 48, i ng hydrogen; M3
i's ap%“ afGrm et“’I(P pgegerr%?)g{[g "Iﬂ'%?{%?ﬁll%nm or zirconium G
i ndep@r‘ﬁ%ﬁt‘lloylc’@a‘@ﬁl ocléapiopie h&"éd Eroup; mrefarblyre helideplyigroeabyl or

&ﬁycﬁéc@%ﬁmo% gtouf BEhe 9P Q)Lﬂ@’atomggotgodnﬁncahy@%ggler from1l to.
|nd|cat|n? t he nunmber of such ngo%g and el ectron
15 donat % F@ "HHbS framtlitenBidisaios fhe grakeafuth Gerowmsi Bls. 47

bonds and electron donative interactions are represented by lines and arrows respectively.

Preferably, such complexes correspond to the formula:

, wherein:

T’ is a divalent bridging group of from 2 to 20 atoms not counting hydrogen, preferably a
20  substituted or unsubstituted, C; alkylene group; and

Ar* independently each occurrence is an arylene or an alkyl- or aryl-substituted arylene

group of from 6 to 20 atoms not counting hydrogen;

M’ is a Group 4 metal, preferably hafnium or zirconium;

G independently each occurrence is an anionic, neutral or dianionic ligand group;
25 g is a number from 1 to S indicating the number of such X groups; and

electron donative interactions are represented by arrows.

47



10

Preferred exanpl es of nmetal conpl exes of foregoing
formula include the follow ng conpounds : R21 R21 Ar4

RR R2 ORI R1 OR21 M3& \ 21 ~f O1 R21 R21 O

21 RR1 Ar4 R21 R21 where MB is Hf or Zr; Ar4d is

C6_20 aryl or inertly substituted derivatives thereof,
especially 3,5 5 di(isopropyl)phenyl,

3, 5-di (i sobutyl)phenyl, dibenzo-IH pyrrole-1-yl, or

ant hracen-5-yl, and T4 i ndependently each occurrence

OB S Bleo? R taBb PR f B QYiRg foRmIBinbludehd RAdWiNE &pounds :
group, or an inertly substituted derivative thereof;

R21 i ndependently each occur Repnce Ré‘hydrogen, hal o,

hydr ocar byl , trihydrocar byl si
tri hydrocar byl silyl hydr ocag/H
counting hydrogen; and 10 G i ndefendgitly each
occurrence is halo or a hydrocdrby

trihydrocarbylsikangrouggpf u

counti ng hydrogen,“ox 2 G gr @

di val ent derivatiye @Pi gihydrocar byl or
[

trihydrocarbylsﬂfv pso—Esped! &Pl yRpreferred are
W{. Rl A4 07z'- OO0 2\ Oo

Ar4d R21 48 whereirg
3, 5-di (i sobutyl) phenry
ant hracen-5-yl, R21 is h
especi al | y net hyl

zo-d H-pyrrole-1-yl, or
Ygen, halo, or Cl al kyl,

where M? is Hf or Zr;

Ar* is Cg.0 aryl or inertly substituted derivatives thereof, especially 3,5-
di(isopropyl)phenyl, 3,5-di(isobutyl)phenyl, dibenzo-1H-pyrrole-1-yl, or anthracen-5-yl, and

T* independently each occurrence comprises a C;. alkylene group, a Cs.¢ cycloalkylene
group, or an inertly substituted derivative thereof;

R?! independently each occurrence is hydrogen, halo, hydrocarbyl, trihydrocarbylsilyl, or
trihydrocarbylsilylhydrocarbyl of up to 50 atoms not counting hydrogen; and

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

Especially preferred are compounds of the formula:

RZ]

48



10

15

20

T4 is propan-1,3-diyl or butan-1,4-diyl, and 5 Gis
chloro, nethyl or benzyl. O her suitable netal
conpl exes are those of the formula: / \1 CH3 INO/ O
O H3CG-H. CH3 NCH3 \ / The foregoing pol yval ent
Lewi s base conpl exes are conveniently prepared by
standard netallation and |igand exchange procedures
i nvolving a source of the Goup 4 netal and the
neutral 10 pol yfuncti onal Iigand source. In addition,
the cmlexﬂms@r@;al ab y 13

r# i, mi nation (an%&ﬁggnreg}g?ﬁ)%g B%l mg?}gcdlb%zoaﬁi pyrrole-1-yl, or
mgf rom t he correspondi ng Group 4 et al

tetraaﬁ‘lldﬁ'dﬁ)@éh Balbl)bﬂCgQﬁ@bwpﬁ&d]l@%ea,gﬁnt bsuch a3

trinme nj ques may be used as

wel | . &2%8 8m£%gg?k%§@mb édW 8%h fromthe disclosures
of , afonghlad, hetly] orw&zpatents 6, 320, 005, 6, 103,657, WD
02/ 38_6%%1' su%l@rﬁﬁﬁgg‘lg@e:xe are thos Qﬂ Q'Zr%g]oso 15 In one

enbodi nent of the In on, branc I'ng, including
hyper - branchi ng, may be/ ced in a particular
segnent of the present - bl ock €ldpol yners by the
use of specific catalyggg;ziomn O result in
"chai n-wal ki ng" or 1, 3-ijnsent

the resulting

pol ynmer. For exanple, ceftain fpgeneous bridged bis
i ndenyl - or partially dr ogena pi s i ndenyl -

zi rconi um cat al yst s, Nscl/bs qhnski, et al.

J. Mol. Catal. A CherricaiLIjC 1 '\ 59- 65;

Zambel li, et al., 20 ongltE 988, 21,

Gatal . A Chenical.
Boare branched

| udi ng et hyl ene.
especi ally nicke
own to lead to

s (the bralkches of which are

617-622; or Dias, et
185 (2002) 57-64 may
copol ynmers. fron13|ngle
Hi gher transition netal
and pal | adi um cat al ysts
hyper 49 branched pol yg

al so branched) as disclosed in ooKhart, et al., J.
Am Chem Soc 1995 117 64145- 6415. In one
enbo

of t ent resence such
br angtl ng, =1 &3 of %Jle‘it on’ *8? CWECéF ar%"r"&YFBﬁP‘??’gPr?ﬂﬁrefi R standard

meefhNatien glddfgattdl’pgcha.ngp@mce@rf.'s treplving a ca@uideion thel Grdup @ ﬁﬂe;él idd&he neutral
Pwlﬁﬁlﬁféo&i llﬁﬁg E[ﬁmeslnr ﬁﬁHant 113 %om %eJes:‘[%g ay also L Ctble ¥ret % d?tﬁr means of an

cataly A. Accord In o
aPHG%ﬂﬂ%lO&ﬂffﬁhyﬁrpc%w Rn Rrefses sjanting froorthadorespgndissirisp cOmnetal
t%@ﬁﬁd&aﬁd d hf'cfr&ﬁﬁb_f)gtldgr!w@nlﬂ Qudifa® ﬁﬁﬁﬁ@laﬁxﬁmrﬁ% tbtm @&ﬁﬂiuggmay be
use asWerl‘r‘ol.[JHaSt|(())n with ]%t? er selgerrrftgnts or bl ocks
%st LAt AT OTRITAET g KuoMa fropyt ???"ﬁ‘(jes("é’s"ﬁ’é’ég ofhgrsy Uipgtants
6@3954106 36,168, 6&7 gro w/my&;twed) b3/mEonahyUe 04/&1:120@5105) can be
prod ulﬁ%ge err?u%ﬁ m%rrllt lttpé mventxog Ir:;nclgrrx]g, tLn?:lu&(I:)lp gyp)ér-branchmg, may be induced

in a particular segment of the present muilti-block copolymers by the use of specific catalysts known

to result in “chain-walking” or 1,3-insertion in the resulting polymer. For example, certain

homogeneous bridged bis indenyl- or partially hydrogenated bis indenyl- zirconium catalysts,

disclosed by Kaminski, et al., J. Mol. Catal. A: Chemical, 102 (1995) 59-65; Zambelli, et al.,
Macromolecules, 1988, 21, 617-622; or Dias, et al., . Mol. Catal. A: Chemical, 185 (2002) 57-64

may be used to prepare branched copolymers from single monomers, including ethylene. Higher

transition metal catalysts, especially nickel and palladium catalysts are also known to lead to hyper-
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formati on due to separately added conononer. Highly
preferably, in a specific enbodi nent of the 10

i nvention, a multi-block copolynmer conprising
alternating propylene or 4-nethyl-I|-pentene

honmopol yner segnments and anor phous copol ymer segnents,
especially ethyl ene contai ning copolyner segnents,
may be prepared. The presence of |ong chain branching
in the nulti-block copolyners of the invention can be

tiafiched pélyhidts @tﬁﬂi@bﬁés PAWISbRd alﬁrbmgfetﬂ £ isQbsed B%rookha.rt etal,].

nesyl ﬁ@gg ¥%e4 such as reduced surface

rnpgh?%gﬁgb b bsﬁ% Y extrusion (reduced nelt

fract Inron} ¢mﬂ£ﬁuﬁeﬁd¢f@l&dn\m£ﬂldnl tﬂ@[laqr@ééhdétof suIlgbralfcﬁﬁlg,tlhedddmon or hyper-
re anmor phou eg are

AR B Pttty B et RS P e b WG afamens rsuing

Herd potvity hEcaptyeise nﬁ@otdfngw, i8 -oakahibbo diant S e el Blﬂﬁﬁ&n ©Omulti-block

M@@ﬁlelb{oﬂﬁﬁlma%g)cﬁsbr ge%l:n@&‘tg & ﬂ"erg% lengrteseegce%f glupg ancgmg in

uantity of the oregO|n non-
ieHPhyithethes sqpmenty o Yleskyey gmmly levking bush bragedmg (speciahphigh

&enfiBrdr Ihigﬁlny'ystﬁhhﬁe ﬁﬂl{@ﬁéﬁ tSlog{s)r gﬁ%‘ﬁfbﬁ&ed %B{Unglll)nh chhtFon?o copolymer

S r n
oxr'rrénﬁ%:)R g%e tB é?pa:ftegd%dqggpﬂmglcr 2-ggk(l} gafﬁrablly Iga g@?lﬁq,mhod,@gnt of the
iovantiors p amdhi-blgckt copdlynger f:mfspngngaltenlﬂn@ proﬁ,&lén%ra %myl -Lgentene
(0) ou ri odi C
TabF’%BFJ\@%&é&m%%&n%w ar‘%hous cog?lgf) éﬁ?gyleg}é,e%ﬁa E eﬂg ng (‘é)ntammg
IPPLINFT seEmanEs( gy, bemcﬂmretp r“éfe @resdnbeyof 2ang cloat brafchiRHin The nudti-Block
cfd)b&l&xﬂ&@ of th@?ﬁyaﬁen 9&5 bp E@é;&la ‘B& Hétaa%ﬂ%/ ?clol:yr(ﬂ:)gxt‘tgg c%ltlt% resu mg

Ql rocar y hydr oc
%Oﬁi)lymggs sp reduged sy ag%wex{feéaoqs Surineapit Ggrvgiqafrg@ced melt fracture)

oducedmnelting o, Te2foathd abbrdhds bd rEthWélymﬁoéh&lrs 'sequx'exﬁgcompared toa

ts h
c!a’ys P}g or Efpatlvelf}\']lli]arégntlynt% gc'iﬁsnerg,caf\ésmr tﬁ%%esz%og\élé gg—?@égefequenges or
lmqqr—b@q)ehmg Baletegted yNMB 4k iniques) 1The A8 Jof tha Rdegoing types of non-
stangad Qﬂﬁéh‘ﬁlc p're@ecm thf?e po%f} o} 511 Eisriv [{tlor? gafs ;P?{g gﬂlgé%)leﬁé)r segments

di scl osur es. re erred exanp
Cﬁ’étf*‘é}“"éléfrfﬁll“@x’éﬁma’iﬂ%y inftherrense &0111 |040|lrtonl@ bomnches pardOdcarbons.

di OXYirBig e 1 CRAPIRARSrbodfdnWnéroliRlia! S, especial |y
zirconium corresponding to the formula: Rd Rd Rd Re

- RAONT,2 Rd MX22
K j 2 sz”
=%

wherein
M? is a metal of Groups 4-10 of the Periodic Table of the elements, preferably
Group 4 metals, Ni(II) or Pd(IT), most preferably zirconium;
Tlisa nitrogen, oxygen or phosphorus containing group;
X2 is halo, hydrocarbyl, or hydrocarbyloxy;
t is one or two;
X” is a number selected to provide charge balance;
and T2 and N are linked by a bridging ligand.
Such catalysts have been previously disclosed in . Am. Chem. Soo. 118, 267-268 (1996),
J. Am. Chem. Soc., 117, 6414 -6415 (1995), and Organometallics, 16, 1514-1516, (1997), among

other disclosures.
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/RdRd1~-N R - Red Rd Rd wherein; 5 M2, X2 and T2
are as previously defined; Rd i ndependently each
occurrence i s hydrogen, halogen, or R; and R
i ndependently each occurrence is Cl120 hydrocarbyl or a
heteroatom, especially a F, N, S or P- substituted
derivative thereof, nore preferably Cl i o hydrocar byl
or a F or N substituted derivative t hereof , nost
preferably al kyl, dialkyl am noal kyl , pyrrolyl,
pi p@rdfaedytamghs rof thel O @ping ﬂlyial com’.b&xésyuﬁd a@ahaiy Hiimine or aromatic
dxcg'(e 1X% arlnglwc ar brouo ! 2{)‘?%; é mallA%géotn uglncaol : %%SQJE% t§the Qctrmula
conplexes of 2|rcon|un1 correqugdlng e the fornula

N. - Re, (CH3)3 ,aherel
preferably Cl. 1o
or benzyl; and

wherein;

M?, X* and T? are as previously defined;

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

R’ independently each occurrence is Cy.50 hydrocarbyl or a heteroatom-, especially a F, N, S
or P- substituted derivative thereof, more preferably C;.;o hydrocarbyl or a F or N substituted
derivative thereof, Tnost preferably alkyl, dialkylaminoalkyl, pyrrolyl, piperidenyl, perflucrophenyl,
cycloalkyl, (poly)alkylaryl, or aralkyl.

Additional examples of suitable metal complexes are aromatic dioxyimine complexes of

zirconium, corresponding to the formula:

(CH3)3
R®
/
—N O
/
71X,
~ \ L
(H3C)3 ) ?T (CHs);
R®

,or

5t
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5 Ref is nmethyl, isopropyl, t-butyl, cyclopentyl,

cycl ohexyl, 2-nethyl cycl ohexyl, 2, 4-

di met hyl cycl ohexyl, 2-pyrrolyl, N nethyl-2-pyrrolyl,
2-pi peridenyl, N-nethyl-2-piperidenyl, benzyl,
o-tolyl, 2,6-dinethyl phenyl, perfluorophenyl,

2,6-di (i sopropyl)phenyl, or 2,4,6- trinethyl phenyl.
The foregoi ng conpl exes for use as catal yst (B) al so
i ncl ude certain phosphinimne 10 conpl exes are

di scl osed in EP-A-890581. These congé§ﬁ$§ correspond
to the formula: [(Rf)3-P=N]eMK2) ( 133 wherein: Rf
is a nonoval ent |igand or two AS
di val ent |igand, preferabl [
alkyl; Mis a Group 4 ne a#?ig : a group (CHs
cont ai ni ng del ocal i zec s tArough which K2 is
bound to %% sai d p cgoh¥kai ni up to 50 atons

not counti 1550 antf lor2. Additional

sui tabl e netal : incIud@ met al conpl exes
corresponding to the fyrnula: RRA~RA RB~1"', M/NRB

20 RCc where M is a nmet@&CHif; G oups 4-13, preferably
Groups 8-10, nost preferably Ni or Pd; RA RB and Rc

are uMi€B¥bent or neutral substituents, which also may

be | axMes pRgREN AL ol 1.
substit uerﬁs, agd 52 ’cl:)r%féngz? %Hﬁhb}gﬁocc ég“é%{ %(rgflerggl%glﬁ%%l or benzyl,
?ﬁe charge of the netal conplex. Preferred exanpl es of

t he fRit egeihny isspbal, GO bﬁm&ltﬁ,r@clsmppzlﬁ%){_lgclohm 1, 2,4-
SRLE %ﬁ -éﬁ%fpﬁ- EPQgrlazloo':l% R Q2HC
CH% Cﬁ%;& %) y L r\le\ y P@%)J 22-p1mfr1 enyl N—m@lﬁl-ﬁfﬂndqwl,
honoil CHIGYlg 2 6-dgnethsiirhanyBrperfluorp bR, 2H4CHi GO pery I, 61C
e iBledyl. | ~1 ~i

The foregoing complexes for use as catalyst (B) also include certain phosphinimine
complexes are disclosed in EP-A-890581. These complexes correspond to the formula:
[(RY:-P=N]M(K*)(Rs.5, wherein:

R'is a monovalent ligand or two R groups together are a divalent ligand, preferably R’ is
hydrogen or C,_4 alkyl;

- M s a Group 4 metal,

2. . . .
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

fis1or2.

Additional suitable metal complexes include metal complexes corresponding to the

RA RA
» <

RB/ N\ M'/ N\ RB

[
RE,

formula:

where M’ is a metal of Groups 4-13, preferably Groups 8-10, most preferably Ni or Pd;
R*, R® and R€ are univalent or neutral substituents, which also may be joined together to

form one or more divalent substituents, and
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CH3H'\ CH3 (H3C)2HC CH(CH3)2 (H3C)2HC CH(CH3)2 N, M,
NN NBr/ Br 0&C, 3/ \CH3 5 (H3C) 2HC CH(CH3) 2 or
(H3ChHC CH(CH3)2 wherein M is Pd or Ni. Suitable
nmet al conmpounds for use as catalyst (B) include the
foregoi ng netal conmpounds nentioned wth respect to
catalyst (A) as well as other netal conpounds, with
the proviso, in one enbodinment of the invention, that
they i ncorporate conononer relatively poorly conpared
to 1@15(>ﬁtuﬁ]|by1€chos(en9()) baran@tﬂlibeihwgseft@er@dmsmpleﬂore hi ghl y

tactlc ition to t revi o )
| dont B Rl S e Rely ot e B et il copapondin tote
f@h@hfollomnng addi tional netal conmpounds or inertly
coordi nated de abives thereof that are especially
et hyl ene bi ‘Oo substituted bis(indenyl)-
such agogichyl enehb s(4,5@gcﬁ7;qh%%gtdro I;-lgdenylé]{(cm)2
zirconium| or racen c ethylene bi s(i em%l)
appreci @
the cri
of the resulting polyner blocks, such as conbinations
based on ta sotactlc/syndlotactlc
regi o- error ~gi or conbi nations thereof, for
exanpl e 20 ata bl ocks with reglo-é?kor-(%%ntaining
Each of the nehé mpl ¢
0 i nt erchangéably refs

suited for lyst (B) include racemc
conpl exes of @ 1 nmetal s, especialy zi CBONi um
zirconi
N
(A) and (B)),may be amycwy,her dlstwmngghlng mm@pggty
o 7% AN
i sotactic/a qa’ Isyndlotactlc/atactlc)
bl ocK&CBHC at acy (@beh FeBgHThai n ncheH(CHa),

stroqgm%eWk. ﬁpr%l or a conbination thereof. In 5 a
preferre enbo d’nent the shuttling agent is enployed
bot h Shigablepetah cgmepsurdf f@h&ﬂ a3 cathiydt (B) ingudatiek farsgoingreetal compounds

n?eﬁﬁ&"eé‘wﬁ Ies;seeﬂp &%g;g& @faf k@ﬁasco%@lngéf cofi BERES w;th Q- mms in one

met al exes are rendere cat a
egbediment B&Eﬂ‘}hﬁpﬁ’at‘lﬁbﬁhewwﬁp%ﬂe eoatonperfredativils goorly compared to

SRR A) M%Ehcrvﬁéé(bt"bdﬁc% 4 RS iR %\éh@bﬁ’}lr)yer kﬂ%ﬁlﬂéxﬂo [ Sredlobisly
¥§e Wi t h netaﬁ ol efui’ pol yneri zation

%BWB BTy °°“§1H?Xf%f81 e é%ﬁafa&ﬁf #orths folovwipgaddisiopal metaf gpmpgands or
ulmett}eiolrdinméﬁ iR atived théradf tHdd ake @WeSialBCSu kG, forSude b oaﬁly@J(Bmclude

drocarb bst i oun
r%c\éthﬁ(&l [‘ency blSl A’ép}? r aLlilmbsﬁglFﬁ bbskJ Ec{epflz‘ n@g}%&f}%?ﬂo Lg?'xatﬁls es ecxally
ZEMPOY n@é aaﬂwlﬁmabxsﬂ@éﬁa?ttet@hhydrnd +1nd§nyiyzucheud&air ogenia edglEne

b@@ﬁ&e\ﬂﬁl El}/c%ﬁ‘lu&x%'fngng(es having from1 to 10 carbons in
each _hydr ocar byl hal ogenat ed hydrocar byl group,

mor e Te& ghdller artisan Vplé amrr%qi? aftieetherembegimentyyithsrinvention, the criterion
f6:Q81RE 1A d SomB oM BT hitalyst (A) and (B) may be any other distinguishing property of the

resulting polymer blocks, such as combinations based on tacticity (isotactic/syndiotactic,
isotactic/atactic or syndiotactic/atactic), regio-error content, or combinations thereof, for example

atactic blocks with regio-error- containing blocks or atactic blocks with long chain branched blocks.
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especially tris(pentafl uoro-phenyl)borane;

nonpol yneric, conpatible, noncoordinating, ion formng
15 conpounds (including the use of such conpounds
under oxidizing conditions), especially the use of
ammoni um, phosphoni um, oxonium, carbonium
silylium or sulfonium salts of conpatible,
noncoordi nati ng ani ons, or ferrocenium, |ead- or
silver salts of conpatible, noncoordinating anions;
CatwhlwaNbi nati ons of the foregoing cation form ng

C o EAh YR Gond DlBHRTM A0 GO B LD e AR Berein o

pwpawl'ysbsoj mlaybetaamyghd tovfmtrhher aempecatalystzcbntposmhnfb‘ye;meathawﬂ\ a

cér;cg gfgrsag@ E89k§%wn%%§¥tgﬁ'8§_z%{ ngiéxgé %@3&7 Qrea (]joglbmgtv\gnqgereof In

ausfwes e dinguthe yting 3280 s, cxOByed ISth¥ospupses PEShain shuttling and as
tHdSodita gs&'éQp%&?f oft\aL‘Scaﬁnéw% 8dé. US-A-5, 625,087,

US- A-5, 883, 204, US-A-5,919,983, US-A-5, 783,512

99/ 18BsFgetal awlﬂavfgf@%mlx 6 rersSien ey ialhsacye Wecafnbaﬁtwn with a

cAtPWIfSmig chﬁtalyﬂ,ﬁ‘s[i&l(hls aiokewrdvh@s@&nmmﬂtﬂte&& f&fusawttﬁ Gehuf ¥ hmetal
on11 to

oPk’m Hol{yj\rﬁ(tz%hon comy exes guxta%lﬁ 1%cocatalysts f%r use ﬂerem r11ncluc!e neutral
Lt:‘ms (ahysxdst@l@ ar(hyslhyctyqnadwml summpeuﬁmdum Ba/qomgoﬁmde ry¥pkcitlty 20
tx‘?(ﬂ;c@&gl%yl?ar\lrrmﬂlgq hﬁﬁl&cﬂ?‘%&% )Iborgﬁ & I e O%L%wd (mcludlré%

tris(pen eny rane, I nati ons
PerbRipeeAEeh Aegivativ f‘seoéélpﬂngrﬁrxm el Wblohs ig eachdygragartiytoror

hgbgegamecryu@c@&yvg%aa&e e@@&iaﬁ‘ﬁ;&ﬁﬁd’c&ﬂﬁ(a&fl)b&oﬁ kd¥HoBnds, and most

eci a . . T .

“tFpre [Yﬁ%%ﬁ?ea%w @ﬁw&H GFRIFbEPRIST FErep ey BFCPEdigfine fon forming

cahpoyadsgintiedis thmxanechmampdaﬁxduﬁﬂ& cﬁS:llz&tf.gt doldcﬁtlérﬁg espEkially the use of

ax%gxggifxrgl Xt?otsalo 15{5 egx% x%d car +1 \Em r sai \9:%— 09 sulF?uum salts of compatlble
conpl ex: tr|s?penta uorop enyf orane: al unoxane are

nprcgpdinating aniens, of fegogegiumppinad- grrsifes st ofcofmpetihlel ndncaordinating

afiony; #fd-consbthdiigRloBth RReghBE g r&RAHRRHRGS MK bhnfes. The
cocatalysts in one embodi ment of the present

RreRpinsErBAine SRRl ERand agtivpingfechRiaurs hre eerEpreYiisky gl with respect
tCaFabit el coghplak Fonglefin polyh&aticht th tRe foum@taféaénees EP-A-277,003,

R OB et oA e A b oA da B S e e

URA-C 4288 7R NES-A 4 6@K08T0US- 5B 831204t UES-AO 9t1h983(316uﬂps Asnueal
v@gg@@ﬁgﬁggi begMePr conplex and the catalytic
derivati've derived there from or which is only weakly
coor §PRkinaignsopnantieihewis arit. espegialbe wimpinateneifiaitiipdkyl aluminum

cSrHISJuh&ha@ﬁg lerYm I @hi dafbobOin bﬁh@'ll@pé‘r&&eagd Q}{al eﬁﬁbﬂ thi ?‘lydrle@%bﬁ)boron
base. @“nmﬁncoor i nating anion”speci f ly reférs to

caAPeAd PR A Q)sAr ‘F‘Eiﬁ‘b?aPB Y Hrasy! %0‘&1’1 %SPEféa Wal anci ng
n&(@maﬂﬁbmpme@l)\eomb @irther dmbaiatx&ﬂ FPsuek ndxee&ewactdrrﬂmfee tvith a
an_a c sub ti tuent or gt F QIIE% 4 I
PPN °’t°4%%§’me'%° A "f“%??‘?ﬁe K& ‘P%\ tY gk agutal LoHp ATt sipecially
tmﬁpemaﬁﬂor@h@yamapn witind pqijfmeaioepr rbgomede ginmobee tnay be used as activating

CQ&% o}rsél P;Te?érré!)ﬂ]? argggs J)fql!le'ial @J;@/le)f B E(gggafﬁ.lgggﬁe%?l-bo dane :alumoxane are

oses an are noninterteri ng w
f@@blsbh@érﬁt%pmryn@ferabb(tﬂom bi.5¢e kerlduses of the

conplsgiable Frehfide @ mpth&Nse£af & bRRABBts GOGHe A nBbdider of the present
si ngl e coordi natign conpl ex conprising a charge-

ipygaiFon SMRHSE Afetith Whighisg P@Pﬁeé w%camhl% ik P@m&eﬁﬁ‘ﬂﬁl e
cohpddiale atdvadodinkting atibif rAQeAOfsell h@eiaahd t¢en Gdh@oydtating” means an anion
species (the netal cation) which may be forned when

the two conponents are conbisped. Al so, said anion

shoul d be sufficiently labile to be displaced by

olefinic, diolefinic and acetylenically
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unsat urat ed conpounds or other neutral Lew s bases

such as ethers or nitriles. Suitable netals include,

but are not limted to, alum num gold and plati num
Suitabl e netal |l oids include, but are 15 not linmted

to, boron, phosphorus, and silicon. Conpounds

cont ai ni ng ani ons which conprise coordination

conpl exes containing a single netal or netalloid atom
are, of course, well known and nmany, particularly
wat@mmf domheticnértigatato senGloap bmét@]rboﬂﬁa@ﬁilg |pfbcﬁrm comple\:

Al R caRBLiL !ie?ilaatlv@ﬁe@weoatgak hé\%’ of whith is qpn wetajﬁé c?o(ﬁlgaé% tg 811

such cocatal ysts nma erep resen
@@Péqxgﬁt qrehy mgqaannc s c1(:th}y.l4q)lgtp l{e/kj)s@lavddé)b'elﬂmtral Lewis s A

ﬂnﬁid&dr(ﬂﬁatlh@éﬂloi sE&ﬁﬁally(rl‘tjérs Bt ahlgn hfel Whé{gﬂﬁc%olﬁgg &Satcgarée balancing

a noncoordi nating, conpat e ani
ﬁ%?ﬂ Y & caélo%xﬁgfztglézoslple\gdoes 204 gansier argaqugu%qbqtlme@tg)e fragnpeptith¢reof to
$aid @tlonl\#berrﬁy }ﬁd’rﬁfn@ mam{aycoAyrexee om&@aamlsl Snidr@” 4rb ﬁn&fta hwmh %re not
bor on umi numijn the +
bl nownc P L s Bl g @Tfﬂﬁb‘gé‘ﬁ?@ﬁf Bypinterfering with
éﬁéﬁ@rsp‘@mentlpslymelzetmmotﬁer oses biyde bﬂﬁglexdl al kyl am do,

hal i dgererR aR¥ARGRIDY. J
Fﬁ?aosu% eS T taut ed h r oclélgm{gw q 91%?% cg)érlji na olntcagP%lax cornpnsmg a charge-

e B Pelipid cateauhioh am@n is eapble of bitaweling the charge o the active catalyst
spediyd (h\y dmroaﬁ&ytvm&laﬂaﬁﬁlf&méd Al AQ cQﬁ J?@Jn?&@ @ﬂﬁb%?ed Also,

Sa}/dd % ‘E a} %enat ed hydrocarb
SIS AT Sguitde sy Rl bedmisgrd pelriee éf)ﬂe e el egptylenically
traatimatgd eompbnd 26} odhar RatRE Lk Based $uch ﬂreﬂl\é}s?ognﬁrh&t Sbﬁhbﬁ%etals

: REOfGULLence i
R T L S L o e T
ngslinite ta 96'01?4 IPBOSP@SUSJ and alhm_nr Eoppefnds dfoﬂdmmgbﬂtdhsfmlﬂ&h cofhprise

doSrd@afon ct)rhﬁéxe.l; &nmtnh'l% als F‘Ig E]ng{alc%rggetg )i?/'dsa?oﬁ%rg %f coupslg,n Se lI Swn and

cha e. ctiva

0‘% \Xﬂf“&f“ﬁ‘rcémﬁ%ﬁ”@ﬁ Cefriaing § sipglepern Ptﬂmtlfh@e anion portion, are-
qsmenparcaﬁmaﬂaqu cat al ysts of this invention may be
repr W n ral fornul a:
R L A R A R L —
Bis boron in a formal oxL##E)f gay¥state of 3; and Qis
Whely@dr ocar byl -, hydrocar byl oxy-, fluorinated

hydrocarbyl , fluorinated hydrocarbyl oxy-, or
f 1 uori* i asetra Lewis baseir ocar byl - group of up to 20

nonh)(lg’;ﬁﬁqpagoglﬁ eBronstterAacxgdr 40 proviso that in not

nor e tghan one ‘otcasi ydr ocarbyl. Preferred
Lewi & bhas@n@ardmtm eompatihtraniombeving s charpe beg-pandf er abl y

tri algkﬂdnm%m galts

More preferably A* corresponds to the formula: [M'Q,];
wherein:

M is boron or aluminum in the +3 formal oxidation state; and |

Q independently each occurrence is selected from hydride, dialkylamido, halide,
hydrocarbyl, hydrocarbyloxide, halosubstituted-hydrocarbyl, halosubstituted hydrocarbyloxy, and
halo- substituted silylhydrocarbyl radicals (including perhalogenated hydrocarbyl- perhalogenated
hydrocarbyloxy- and perhalogenated silylhydrocarby! radicals), said Q having up to 20 carbons with
the proviso that in not more than one occurrence is Q halide. Examples of suitable

hydrocarbyloxide Q groups are disclosed in US-A-5,296,433.
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contai ning one or nore Cl2_40 al kyl groups. Most
preferably, Qis each occurrence a fluorinated aryl
group, especially, a pentafl uorophenyl group.
Illustrative, but not limting, exanples of boron
conmpounds whi ch may be used as an 15 activating
cocatalyst in the preparation of the inproved

catalysts of this invention are tri-substituted
amoni um salts such as: trinethyl anmoni um

tetrdk !a s(or_lﬂ:lfdfﬁfelli Hxﬁbdﬂﬁi;]mﬂy :is)on&} &Habis Bhe coﬁ_ﬁﬂ:exefbﬁ‘ }ﬂsl%@mgm dBhive
et A B B R oG o8 bhis arcpariedlay usorl i he
RreRagatiomeftoytelysineftins wvantiet mayke sppedmted by therfoldvanydeheral formula:

borate, tri(sec-butyl)amogi,.l N
t et raki s(pent af | uor ophenyl )&G(L)i—?‘é?gf)’

§Hi met hyl ani |i ni um tetraki s(pentafl uorophenyl)
bor at1e,is as¥rdvroddly®iihad, ani | i ni um ;

n- butyl tri s(pent afl uor ophenyl ) borat e,
N, N- di | ?rﬂglﬁlﬁﬁ?rfniaa]lﬂx{?ﬁﬁ‘ éﬁ?}ﬂ)é?;rafl‘é( pent af | uor ophenyl )
bor atis aZidrN,aﬂHyldihyT?bd_’a;HyBﬁjr-J f'll_ﬂfixhh:ife)d h%drocarbysl-, fluorinated

4- (& - i et i -2, 3,5, ,
%’-a{f’é?*’yéf 08‘%“8&%&’#% Bate ek &%tﬂét"ﬁ‘;‘?ﬂa‘(ﬁPlg?“rﬁt% with the
Rrevtisodat Bynat mere tharsens renesibsis Rynldre@rbyB, 5,

6- t etprdd e HDERRD | [ h nid i ni um
K%S ntafl uor o p\h e n%g iath% ilug %%’g{’{?‘é ?ali}% r%g %ﬁgﬁtﬁ f%dyg%ardgflaé?momum salts
PRIV SRR FRFR GrimligrhetorRsr Afeptotefeseitin Rl it oacbphamrphde a fluorinated aryl

goaupadspeciallfa et fiBophehyl Zroftp.6- t ri met hyl ani I'i ni um

tetr Jsﬁe{tf\’ze%ttaf uor.o heH‘ﬁj% borate, 30 _ _

di met hyl octadecyt Ao ATAERIct YoPAR FatRIRtisaritdgpayiisasmgay an

apatmgcocataiyst inylegpreparhitdief the anm®Bad taflysts of this invention are

tﬁ-@&tfs@tkﬂe@gmmm 4aH.9§u9tp£.enyl ) bor at e, di al kyl anmoni um

salts, such as: di-(1-propyl)anmmoni um

tetr 3@%@&%&WPG%@Q@M9FO%#M@M& -

tiiatiyyr nod fuaCteeay s @IEbaPRch R Boakd S( pent af | uor ophenyl) -
oct adodecyl ammoni um |

borate, 56 neth |
e, LWFBEW’E‘P&BW@W@HVMD YEfeat e, and |
td(nebetty Beheogdiemmpakis(penth Miofoapkdnglf Bk, af | uor ophenyl )
at e tituted osphoni um salts such as:
t{?‘?{%"tﬁgﬁ ?’f"}‘o‘ﬁdé“s"gﬁgﬁ‘ﬂs( r%mta@form%%% E‘gﬁtf’af | uor ophenyl )
NotSrdareghylaglipmitspialis(oataideroptepydspeoni um
N, Rld oy RO BeR LA L HRE and
{ri(2,6-di met hy|“§ﬁ_eﬁ§‘4|ﬂ§ﬂ¥‘!53§§ﬁ‘3§ B,
’\%ﬂ%@eﬁ@ﬁw&f'}%ﬁ@ﬁwﬁwoy 'd9p) barese,  di - subst i tut ed
NOX-@fethylafidkhiuf 1R 4 6S6utyiliROBINL 95 ONb W Rtrafluorophenyl) borate,
I\}dﬁ_t {‘n{:l%ill fagi?leint af !aﬁgﬁz%gi%engl}iﬂbor%t e,6 |
N B R Aot PRIRRYSIHER Bl bt IvR©RLanYD beretat e,
I‘hhﬁ-dimemladili(liomtp&dszh:lyzlobmmﬁru(ﬁﬁbmaﬂuorophenyl) borate,
M@l FRER Rk Y 0L ARNS O LAy RO5A! &
N,N-dimethyl-2,4,6-trimethylanilinium tetrakis(pentafluorophenyl) borate,
dimethyloctadecylammonium tetrakis(pentafluorophenyl) borate,
methyldioctadecylammonium tetrakis(pentafluoropheny!) borate,
dialkyl ammonium salts such as:
di-(i-propyl)ammonium tetrakis(pentafluorophenyl) borate,

methyloctadecylammonium tetrakis(pentafluorophenyl) borate,
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di -substituted sul foniumsalts such as:

di (o-tolyl)sul foniumtetrakis(pentafl uorophenyl)
borate, and nethyl cotadecyl sul foni um

t et raki s(pent afl uorophenyl) borate. Preferred (L*-H)+
cations are nethyl di octadecyl ammoni um cations, 15

di net hyl oct adecyl ammoni um cati ons, and anmoni um
cations derived fromm xtures of trialkyl amnes
contai ning one or 2 Cl4_18 al kyl groups. Another

iy 100k R ddcPBm i OHithh RGakishiehh Bl dpRly I G’o‘}ﬁé %&’ st conprises

cationic OXIdIZIn agent a

Q‘(?ﬁt&%@ld?i’i"ﬁ%ﬂ‘ﬁmrf@“ akispapsafluprgphemartionste; r epr esent ed by the
frosubntinaed phedphon)uad sAls shdhas: 20 wherein: Ox" is a

catio xl di.zi.n t having a charge of h+; his
an |nt?ig e?l ors%lr(ﬁl 'urgtt%gl@gzpe& “%?ge“ﬁﬁgmﬁte’are as
plﬁfévlﬂre@}gdeyylmilefpihmdn tefraks(pphtafiomphen @) bodaid, anddxi di zi ng
agmaﬁlem%hé,{g@pho Jn‘iu%?%b@ta'}%oro carlp%/?l - substi t ut ed

, errocem um "&fbodi ment's of
5&§“ sHfuted RRpim S&Hﬁ %ﬁsasm eviously defined with respect

t 0 t hﬁphBﬁﬁmalexd tedakist &gﬁm&pﬂénslg bégki vating

é{ st s,
P ﬁ?’é?ﬁ@ﬁ?@ﬁ?@@?a@ﬁﬂmﬂ)@%@t a@d Anot her suitable
dlmqtaﬁe&ylpnxmgum aahliiyRhiafgrpaslh Bdotst conprises a

T a,salt of a carbeniumion and a
ﬁ%%g%%gfnabmm Salgs ﬁﬁ%\tl bl e ani on represented by the

for mﬂl(a't°1$IO}U{f@}um tﬁuakmemeﬂunropl[eﬁs}l)lbdrese andCl - 20 car beni um
& RylcHAck v fdnSinft tﬂﬁ% onpati bl e ani on
ha\r}]):% yéu *nﬁ c Q@Mﬂblﬁ@%é{?@&?car beniumion is

the tHf F% & }aﬁlon%qﬁwethsédlqcraﬂw@nymm patidngm 57 A
dethfl&tadeylahﬁbhxﬁmlcﬁlbnﬂc Md@nﬂﬂmuﬂ%&do}{@&eh% ﬁ&x?@ﬁx‘ﬂré(s i trlalkyl
Sanmri < esnd SOl und ch is a salt of a sil

ion and a oncoor‘di“ﬁéﬂ'lgf?g‘jps conpati bl e ani on

r epr eethersditable iornfernfiny, atibaging c(o@tﬁﬁt gotdprisedBEIRbIY caflorfd oxidizing

B en SR e b e R o BB <y e

referred silylium
trimethylsilylium tet rakﬁstRWafl uor ophenyl bor at e,
Witetedd: hyl si | yl i um t etraki spent af | uor ophenyl borate and
et her_ ,.substituted adducts thereof. Silyliumsalts
have Pedh? FHERiT BiiTiRe agehbaving aFhage@f sl osed in J. Chem
Soc. h@herintegepfivh 1 tol99d, 383-384, as wel |l as Lanbert,

J. B'Ag' agE g Q‘rle ad prgvio%zsalggé}ﬁgcﬁl lics, 1994, 13,

Examples of cationic oxidizing agents include: ferrocenium, hydrocarbyl-substituted
ferrocenium, Ag™ or Pb*%. Preferred embodiments of A® are those anions previously defined with
respect to the Bronsted acid containing activating cocatalysts, especially

tetrakis(pentafluorophenyl)borate.

Another suitable ion forming, activating cocatalyst comprises a compound which is a salt of

a carbenium ion and a noncoordinating, compatible anion represented by the formula:
[C]+ A
wherein:

+ . . .
[CT is a Cy. carbenium ion; and

A’ is a noncoordinating, compatible anion having a charge of -1. A preferred carbenium ion

is the trityl cation, that is triphenylmethylium.
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15

10 2430-2443. The use of the above silyliumsalts as
activating cocatal ysts for addition polynerization
catalysts is disclosed in US-A-5,625,087. Certain
conpl exes of al cohols, nercaptans, silanols, and
oximes with tris(pentafluorophenyl)borane are al so
ef fective catal yst activators and nay be used
according to the present invention. Such cocatal ysts
are disclosed in US-A-5,296,433. 15 Suitable

acti V@Hx‘lﬂg 5&391§§(ﬁlfyr§ﬁn chx[atl.iﬂ; %cenaﬁ{]s%o%pﬂgé 9 corréﬁol.u%'I “Which is a salt

polynerlc or oligorneric Unoxa
FHX}W&‘I ipfhisd & Aencpaicyting cpmpablp erig re}HPSemf?mMmﬁdea ed
met hyl al unoxane (MVAO), ofqiisgaput yl al unbxane; Lew s
Cld nodi fi ed al unoxanes, espeC|aIIy per hal ogenat ed
Y "hydr ocar byl )al um num or perhal ogenat ed
tri (I@ds@qaryhgoba)mrmrmdlpfdvadsweﬁwanes havi ng

from hydr
hal ogpé?lérfedég W rszggaé:ﬁ?u?g ij’?%grﬁts Y thng‘g%qyg‘é‘Bem ally 20
tFtqu!@?@eqﬁhlabwhmﬂh@mtﬁenythylbxd}ﬂxam eetrakishe fitbfoxirophanpibxrat @sd ether

%Z%l%ﬁ&?%ﬁ%k%%%&%ﬁ S@;lﬁmp;aﬁsvﬂa%lﬁlﬂy r%i%gl%%?ln%gcallg dlsclIJSse:d in J. Chem

%{_@g__gg_tgmAw@P é§%3§§f asd@él a3 Iaq.r%bgqt d.B oqﬁ-p}( iQsgangmetallics, 1994, 13,
TAOM24400 ITEK 133 bf tRabIR s BmOEIRGE h&iddthny ch@t%ggtg 4 acfd?xoﬁlﬁ)olymerlzatlon

nde n further disclosed in Pat en
céég/a% #flaose ng%é Ss‘{i% &bl y enpl oyed to activate the
met aICeagnpcbr@lass dFhlctHoB, zperrmfsaﬁﬁ; silafdl€ BAd Xiinds @.ﬁth oI efin
tﬂgk%@?éé@kgﬁ% (éeape atiso ehgctlve cag? St gt?v% og'sgnelx mg}(l%eslts?‘dt :«tﬁc%ramo to

hose havi ng
tlﬁhﬁr ergBtanveptEon. ﬁwh decatelystpirel élSClCSEFblSMSEAtﬁ 28b,433.

I M dazaRdpldHetindde 0l $a 2.0 Hegﬁl alsg cﬁlldp;%lifrﬁélj‘fc%fj ligomeric

enzi m dazol i de ani ons epl cted , T6ws:

a&gnowewsp&@xq}ly@thyhlugzxﬁe (]\4&)_, tl'NSORPtQZIUAND}U“[ @q\l@ yet@la?,umoxane

@RQ), @iﬂ)b(ﬂy@ﬁmf)tﬁne ;\Weeis Q¢1mmocﬁﬁedATuhlokﬁ1eﬁ e@é&él@ﬁb}grha]ogenated

roton | nl n rerera

&@9 éer&lt ytht'Im rocar byt ha?o&ﬁf?geﬁ |trl'f OE’B ﬁlogiﬁrg‘ii ﬂbm??ﬁ‘é‘e%}‘avmg

fromol €16 cafrbon_a inkeg¢h hydroeadsy] ord!xslpmatéﬂ ﬂyylro@arbm@h)yﬁ did hdSk 4sp2cially

tﬂi(fféﬂ a}]mgﬁ)‘i‘)%rﬁr@gﬂogﬁe% %moﬂaﬂg e?l%ﬂ g??catéfP'yts a?rg(érerxously disclosed in

occurrence, 1S r

el aeosy - 76056, h@bldﬁ)ﬁdl“@éﬁr #9416,6963 1y hydr ocar byI or
sily |A clz(sh BiCdothehily3Q cEHi’;ﬂ@mg ncsy-coox@fﬁgtmg amons generically referrec% to as

tr| dr oc l)s P up 30 atonms no

et 1585 ?fﬁ\%’déﬁlm% ket 6 S£7heey by gHabin e faactivat

ther rps:(lpanplateb blﬁjlia(mdﬁam )Hvérblﬁii foR Sleff polymerxzatxon Generally, these cocatalysts
u\(/)llrlcoipn ag su g O,

SR E) BEb P ST biords SR PG Tiio e

igigazodinide hprezimiddzlide, or pubbtitytbdibeffdbitiazobideadniops))ngayto depierred as follows:

salts of 10
bis(tri s(pe@%afl uor ophenyl )@or ane)i m dazol i de, Q®

bi s(tpi s(pﬂgafl or op nyI ) or an - 2- ung )él i m azoI |

e, Ax Q_Z—N@ N-Q%| A*lQ A |Q— N N-—

bi s(t)ri S(B (afl or op eny )b e) 2 hept|adec dazo
3

i de, .

2

wherein:
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bi s(tri s(pentafl uorophenyl)borane)-4,5-bi s(undecyl )i m
dazol i de,

bls(trls(pentafluorophenyl)borane) 4, 5- bi s(hept adecyl )
i m dazol i de, 15

bi s(tris(pentafluorophenyl)borane)i m dazolini de,

bi s(tris(pentafl uorophenyl)borane)-2-undecyl i m dazo
inide, b

i s(tris(pentafluorophenyl)borane)-2-heptadecylim dazo
i ni dgtis al%ht&ﬁt Jsﬂ)eﬁ{a@yeﬂ;r@ttnll é&fa&ﬂﬁ%@ﬂ@n) he Bl@ﬂ?&)ol’ylis a t?ﬂlpdrocarbyl

Eim&unde %I m dazol 1 ni d
?rtu‘u:fl g% B ‘fﬂ]téllnfnﬁ 8?600[5 m?lpd)o B]einéffé‘)’s gfspemally a methyldi
851 h skiepmades ydtipi, M dazol i ni de, 20

(tj)lai (():: {2% ié'l(i%grpdter%fyl eac%r oPurren | 2 hy%rro%egnec?r a]lsjalo h%rocarbl}}/ lhggcralugblylr,n

klehydnopastiyb eibtiterfitocalyyb pheiyl (dbalirgmesne-Sdianh int{hyirdeeyl)) AR oup of

&p 13130 8%k ndt Sinting hyd f
bl% s(tr) s(f[l)ent gﬁ‘uigu%rrg%eneprrleyfr a urf‘anué’sll m dazol i de,

b| s(t@u%tﬂﬁ@ prophesydherae o tis(peetafiipropbenlipyehé)ni dazol i
Examples of these catalyst activators include trlhydrocarb lammonijum- salts gspecially,
o BB BT 3 ey W S
b| s(tms(s(s@mtetﬂaérbmﬁ)m)pmwn)m&iﬂane) 4, 5-Dbi s(undecyl )i m
Blg(%fs@(eht%orogféegé oran )%eurl]lgﬁ%g’lh'rld lpc!genyl ) al umane) - 4,
Bip@&{strents lﬁ@nheaflbba@mﬁﬁaememmmms). m dazol i ni de, _
a;(gr(sweh@mﬁ)aﬁeambuaﬁéaﬂ!sw&n)dééyﬁﬁﬁménd@, undecyl i m dazol i
1 ae . . .
E‘F(E(S{PF?téftuﬁ‘é’ﬁlleéﬁ'l?bﬂ@?@ﬁﬁé’rﬁ‘??’é@ﬁﬁﬂﬁﬁ@ﬁoﬂld%ept adecyl i ni daz
lill;(trB(pﬂﬁaﬂu3@phenyl)borane)1mxdazolmlde
fg‘)gﬁ{s%)cnt; ugrop cnyl blélr%ge B-ung]e\éylknﬁlial%o I ) 4, 5-bi S( undecyl ) im

fl!}$(§(S(PPmt@f‘(UQ@nlteaﬂ)bgmq)éﬁemwe9>ahlumrm1mbde 4, 5-bi s( hept adecy!l
Qlk(ms@@émubl% l@ﬁyl?borane) -4.5- bls(ltn)decPll)umdaz

lmge,
bi s(tris(pentafluoropheny amane 6- di net hyl ben2| m
big{tisEpent oroalwayl)borane)# 5- bls(heptadecyl)lmldazolmlde

Et(ﬁ(stpémt&(up@pﬁeambaﬁﬁe@,@faemétaﬁdemm%n& 6- bi s(undecyl ) be

er activators include those
%ggg{‘p& %fgmﬁ"ﬂheﬁ@?“ﬁﬁ%f Oa(ngesyNiongmidezeds such as tris
(2, tﬁs(ms(ﬁemalﬂm&fhkﬂ.}@ﬁlﬁhmhﬁmﬁo)lﬁd uor oal uni nat e.
; act | S _.ar. so contenpl ated by
bqgmg nx\?/lsedr‘iltgl eny mane ﬁqeéyl faﬁ%anes and i oni zi ng
‘a%ﬁtris@alet@ﬂﬂsfophnﬁbmamﬁ-ﬁhm@ecwwa&mde exanple, EP-A-0

S BT 10 070100

REisprauorepiepyi Wﬁ'§f3ﬂdtbéﬁl(*3¢8tﬁdeéﬂhﬁt§‘a4@kiée Wi th
e tRpeaifRbOphenfIRAH @R zolinARD | odates, including

- bes th f
R Glra h AP T R Re h At s03/ 10171 ai scl oses

bns{tra{pymtﬂuamphevﬁlamhmd)h&teptﬂie@l@ﬁhiktﬂihﬁe of Bronsted acids
15,9 met hods f or

%}%%r{g@a%mogghmyl Ay ar%tﬂ%'b ucr)’ﬂ?? é*‘z‘%i‘&d%n bed in for

les(tm@héaﬂumgpfﬁaxlbmnﬁ*‘sM(lﬁﬁﬁdeczﬂ)lﬁﬁi&ohﬁi&s 5, 869, 723,

R B pOARRE b ARl B AR ielm oo RaO8/ 32775, Al

ore tivators as well as any
jS(ﬁ'éqpe%ﬁBW°gl?fﬂ5{li?5‘t”é?c)'I§érbls(‘tnfl%@‘i’ew@rﬁ%ﬂeaI conpl ex
catal ysts may be enpl oyed al one or in conbination
according to the present invention, however, for best
resul ts al unoxane contai ni nggcocatal ysts are avoi ded.
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The nolar ratio of catal yst/cocatal yst enpl oyed
preferably ranges from 1:10,000 to 100:1, nore
preferably from 1:5000 to 10:1, nost preferably from
1: 1000 to 1:1. Al unoxane, when used 15 by itself as
an activating cocatalyst, is enployed in |arge
guantity, generally at least 100 tinmes the quantity of
netal conplex on a nolar basis.

Tri s(pentaf | uorophenyl ) borane, where used as an

act i vathemngticetahdhdg $iosd &seib@d iR yeT pdbﬂcaﬁoml(ﬁsmﬁﬁs'sgchtagtns 2,

h fro
Br g #fé?&f@_fg}f@%ﬁuo&fm]tu {n 8%5@13&1%115 8% aé:l‘,ué%crrilarf ixlscbqqptfma_lated by
ths inyention, fhreexprenpin |ahmmgm@cahd ipaizing g:tlmaihabrylﬁﬁtﬁloﬂi &e for example

genes fkh, ﬁ@@k&ﬁ@ﬁoﬁs%@@%&?h DRk }55/%511 L%re}’a%lﬁlt%g 553 ¥57 and

with the neta conpl ex process of
I5 ettt 8 %%?P%ﬁﬁeﬁfglb@aftmawcatw st ceutrmiings witBperchharates; periodates

1!ifmll‘léi:laﬁ=:§),Gl&ﬂlu’ﬂltng$ﬂe§i‘ hyd@Res, vwedad/ g 1§§1&€§Jribésl’f& lﬁggfl’graaé:%bmmg%um

rther I ted by reference to ure
PSP ot o fepses st e oBbrowsiedacidoith
e reidsn Oeher OVaoIesrinetiodsor Lotida c@ﬁ@stfc@ﬁﬁn@arp@s&m in for
t e ca st site,
SARLR, S Pl BC BE s Y b0 B2 B 0 20 g B Singication
B’CT 98&‘2@7\% iAdk of ghe feregping Icat@llﬂﬂ pativat@Bas vadlaaiy@cthet kot Aivator for

ﬂﬁl%lltlyremst@ltc@ﬁlﬁfl@{ ca%x'l)rsg magge n@lo@t@kﬁe RHE grlmlbnrll ot corctim gto :l'ﬂe

25 attached to a yner arn pro uce
RETR I ption, hopgver, %&%ﬁmgé&s ai‘!’@xaaewlmng@hﬂatatysts 2@ avqid:erl
t h e [Heyrvli ratib af J&talyat&oca&ﬂ}ts’a&rﬁﬁge@ﬁef&%lﬂaX@g ﬁ'§rh i 80 680 to 100:1,

l. ch r yneri zat
C ore 8re¥ %S % aﬁ%@g %Jf @V{nﬁxpﬁt Btﬁg&lpg/éromF 10p0 g1 dC ;@lumomne when used
bdpof gsrf ractlvat&g cedatafysthid @mployed Gt mrgew&tm@y@hﬁ gttl&stﬁ()o times the
am @’ al c X on al g Tl entarluor: n ad(; g whaer, S¢ a
@ tJ' eyl QB%EQ%ET Fﬂ aTS)/Iélfaél él)&u dﬁn

ner cC aln pro uced Ve ca
%ﬂ%%@é@ta lyst & epployaden a mhlai mtio to he et} cotniplex phfroym®$:1 to 10:1, more
[ﬁlifadalﬁly frdd,1:18b b: @%&anetfé?a%ﬁilx ¥:$1o 551, e }%mafﬁglﬁ Agghtsnoggc%lalysts are

““ﬂ& glﬁy%$ under ymerization conditiods cau
By HEn appﬁ‘l]‘l‘“[‘%te lb‘fqalﬂ@laf BEpEY Yifkthe mogl complenc hed to
act i Vike pataas yfstie iSvehttonBmpibhiag D) A Gathiit Bl onldlPBkre cocatalysts, and

I epeat edl y exch ed tween active
A 31}?“}?5 e oy O RER el S RS e bpnem teteorong
ileftrated Stivetedoatalyptisige AnlOf wliichamil@olgheraatioh oaditiofs BAGARBIymer
Shindisf £t@EHD & thY RBEY. ctafal?@t SM@ bk %{Iﬁﬁarlg )%gth\%fﬁglyst Slte li' 30 produces a

g 03|t active catalyst sit
‘g B‘H%W?i Shajpg ¢3. piéacheddoihe potive salplybteita £2. a/é; hlea@h sﬂi@tling agent C1,

ﬂthﬁbd]to&hidtytnhﬂ digin &BIted Wtﬁe%%iyét Ny Ex%ﬁﬂoébs its 9&%&%% 53, for

ﬁlcf rnativel ¥ %ﬁgﬁ resyl ting p ¥ recoveré
PSS gf}agln P fiecatabest siteAc éfl%[ Cspgltchzgql gr@w@run{qu @olymerization
®hditidnk cauges dgention of li]fnoltigilbcld S@Oaneral SpﬁtﬁE}QB to a3l ca @l ﬁlg lsite A.

I ager hout w.s
SR, fit s PR Aot 103 Sl R atyst site A,
%h@°19nzeé$tpe@mwehagegmttls polymbx cbaik 93, aamﬂecets padikiteys. of

Ad’dﬁloﬁfﬂ gha‘ﬁ{ed&m tuﬁdePEol}r{iEz (z:zgfalcl) %&g%oxﬁ dis&%mmnﬁy CPl? fl multi- block

uence hrou process con I ons
°8P per B ottadhsd {paFiaisHes st (Fhe s19%Ing multishlerk coptoleners are

repextediy h‘&ﬂangid’lﬁt\m:t AtiGe QfalykeaRndive SHRRNS By bnSans of shuttling agent C
relative %%ées of chaln transfer or

: S“f“nfﬁ H‘afjt;‘maﬂm%é P bf"ﬁ‘é”ﬁ&%‘&é%"cf TIRSFORFRiEY Wheary R splangedo By
opbity Bhind databystsitt esusf Tiehmiwingsfolyined dhiigs mdyQs Sécbleed vaiakihched
term nati on nmechani sns include, but are not limted

to, O-hydrogen elimnation, ¢ 3-hydrogen 10 transfer

to nmononer, 13-nethyl elimnation, and chain transfer

to hydxogen or other chain termnating reagent such as

an organosi |l ane or chain functionalizing agent.

Accordi ngly, when a
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| ow concentration of chain shuttling agent is used,
the majority of pa lynmer chain ends will be generated
in the polynerization reactor by one of the foregoing
chain term nation nechanisns and the relative rates
of chain termnation for catalyst (A and (B) wll
determ ne the predom nant chain 15 term nating noiety.
That is, the catal yst having the fastest rate of chain
term nation will produce relatively nore chain end

toQEWﬁhﬁluﬂg@g&hﬁldfﬂrﬁh&B@ﬂd palswbe rAlte#n@th@@“tl(e@@&ultm%@@m@r may be
ation of chain shuttling agent

oncen
recovngd g aISSl? on?,rt&]e 6<:[n|v? g,'ita(lﬁst 51tf Pféhepsapty% RE, athrﬁgg}\,“sg i aproton

sotuheorro@ackmmgagedt upon exiting the polynerization zone

are X wnﬂm Ho ob9 the ch huttling agent.
Unde ?1'-5 %ﬁgg gq r ghac to‘rii dtlxiuf“ﬁﬁ'ss ua‘tlﬁge g'ltwétﬂle\f mpggitioa of fhe
reﬁpﬁﬁivh segmenty i ipbplcks amifesnetlellymﬁ thy enet segraenis OfT tioaiolinyes tigiraNAay be
mfhhzﬁceﬁ@llréuah Yﬁec'&@r{ & pmccesg Q&Hﬂorﬁeupgthirﬁybgesgt'a{lﬁ?es Y\Dthft- %olymers of

cat al StS rlmarlq% determ nes the Iden
th%ﬂ%ﬁnﬂmt Hie Rpthrg of gy endispastepts isidetersined by g re(lAywehatss of chais trawsfer or

ter@i@tion fot ihanS;feeﬂiveaﬁﬂ&@sr asGRALIby SRt thikve Rle< S Baih IQl’?'hrt]tlmg Possible
he majority of the chain end

h then t
¢ §‘8&ﬁ5‘8ﬁf‘§°ﬂ aPlSlB%emflh‘éfs*aﬂ b‘F Bellieter ‘ByB B agapsliminayion, Ahydrogen

tralnffér&b ﬁieﬂhn&t - rﬂéﬂlmaﬁﬁxﬁﬁ&)h QRScheth ek B hSR¥Skh b AGER-
ree of .the aforenentioned 25 factors are

o Sren ) Begaiam gratoHuncrienstiting pesst Adverdinglyawhena
IO\p gd)rycrmatldml of chkain shinding @geﬁgﬁ)hsﬁcg the iR dr@,T |p6 %eﬁﬁbﬁuﬂﬁxds will be

f
geﬁ@fﬁ@cﬂg ﬁ'g pB@mEA%gtlo%r}QJc% yS on(ﬁ) of tFu tloreooma C rr%%zﬁ]top &efqaﬁﬁms and

havi ng nore
the rﬁ'étlwetﬁ%zj &haiy} termiinatiemfyr w@baﬁd) hIiddBkwuHeiqmaEmme ghefpogdominant chain

teﬁnhﬁﬁﬁr rﬂ&éty MEHabis, tEé:Lratal ﬂpé e fabiSk AG 0§C}{EIF Iielxjr;lﬁlat?crn w1ll produce

xeltve e%a a chain shuttling agen
FE e B AR Seg'Eeé‘fsdP%ﬁmflifﬂé"lﬁ‘B?{es a differ ent t ype
of potoptest, whboclkgh nedutiesofxhdih saalingabarks EANEY T majority of

i.f t. blo Furth
th oﬁ e1; J:Haﬁ? E]Ql{x ﬂw rga [ lie a{rllfi u%on e‘{lg? tX%) %oﬁwél%rﬁ?%%gggeg{rte 6iﬁllc{1ed or
bomtt@ thfe ehaut thuttling hzee’e tbmralheysne@twrodohmms tthe rastile Fatdso? 2tdin
0 7 c n i e 0 i bc|> o catalysts
traﬁsh&%f {hQS l?ﬂ(&f Ath QLI?&Jéa g?ﬁ%ﬂ éé %{ Tfth% dg{uﬁ % fQ]ﬁ:e]Krv 54 talyst

pes w |
pribl g etprtes &em&rf ofthe §hpis tayhineting meitradle mtalyss (&) ltay paster chain

trabslfé}lexﬂor chhiﬂﬁhu&hrtg}t&@ thah Sttt (BIHRE AR ImaloRits of 1P alam Lol I§§%¥1ents
W‘E% o ol eﬁ'ﬁ $ @ﬁmet hod exists for controlling t
oR Ipér‘lié? VAPt GMti on of the various block types.
For Agxeempédiate dm}lceﬁﬁdtegst df BhirCshfiteiny Sgeﬁt Qll tidee &1l aforementioned
| . Q S n

fa&é@?%%glrtg.bn%néﬂg dgfelg-;mmga dengg'hggl tﬁgﬂ %eﬁghﬂ‘ggﬁ‘? forgﬁﬁ)axg
me@h@éolgs‘yunab/ |bee prepardad to tﬁQﬁnlaUWSOfMBI -tdocdt@plyhersha?ing mBre thdnawo block
tyﬂe?ffnldlf&ﬂ ceﬂroggllgmger lbiocp@Mﬁls%nﬂlmqmuergéétf& tlpelgé éo(w}ners For

%llﬂ? | engt hs made Tromt
SXERRT HY & "rfé'xb‘fﬂ 8 ¥ty S ?{?ﬁd 5 ’M‘i‘éa ?héﬁ‘éth"é‘ﬁ mgwl,fprewhxch each
cat@lg$type ﬁaKHg a@ITRredf tyfoUT BolpRE BB, Protisces £HYAELEM M et Wigh three

dlt?eren !\%/lla(% m%/ {Sntglgf 1? gp (r)a%:g ':S#tg?n %hs%lﬁlg rré:tlelal-tfrc]%thf) P@gggggoq 1ate for the
tlucehataa(stls éﬂloweﬁhe bydenis@>1 theethe mta@dblbmm@ﬂatdﬂ me&h@mlock types will
folB@ﬂﬁé«#ﬁ&%>2Mg{d?&?erkwllrrg}lew@r ms%an es oﬁ? gygg tlorc}ﬁ a éaé:grg Itodff H]ge blocks

transtfer a nol ecul ar wei

thapd Wéﬁmksl@a?@éhﬂrtmfé@cw desi red As in other simlar
pol yneri zations, it is highly desirable that the
nononers and sol vents enpl oyed be of sufficiently
high purity that catal yst deactivation does not occur.

Any
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sui tabl e techni que for nononer purification such as
devol atilization at reduced pressure, contacting wth
nol ecul ar sieves or high surface area alumna, or a
conmbi nation of the foregoing processes nay be

enpl oyed. The skilled artisan will appreciate that the
ratio of chain shuttling agent to one 15 or nore

catal ysts and or nononers in the process of the
present invention nay be varied in order to produce

pol y nefaslowld thit@ friethgd éxsts O oFolIFREHR bIRERY é{@hlstgﬁutiBP Xﬁﬁe%l‘xous
rqpertl S orts | oyed in resent
I ﬁc\:/ 4 or e’gg’ngtfyéFlf’%}m“ %atagfsﬁrl a.rtsl%/J (Qfggelb R g(gdef produce substantially

. Pe bmlymai il@k $ype)$audfaahﬂnesh6ttlm§ @gehﬁ addﬁll(‘e| sHﬁiﬂm@ gokd fBlllows the order 1

P t"l € wi 1ave 1mo a ibytio

m%:> al %ﬁ% F4es el oﬁ Hhd m Xt ut gsl %fsﬁ 8}“@ of ot ?l?%‘tl‘a\g@‘ﬁ FAYydiem the 2 and
?@#@ﬂ*@d to herein as an i norgani c oxide). 20 Exanples

i ncl Ulgﬁmc i |p91&£1§r§zlat'io‘ﬁ She x%!.ch;ﬂ H2rurd BRPERRne {Jr A nmonomers is

zZi rconl a, al um nosi cat es, Of’OSI I cat es,
SR Wﬁﬁh'ae PlxReshcaalystremRsgtion aSeardiesb enysuitgblsrrolymerization

pméitiedsa h?hg/pnbbaéées AatérfACH 18 §Rleed tgﬁﬂeﬁﬁmsr&%ﬂ rps¥ures Hydro gen
using the B.E.T. nethod ?

nitro 88R oro netr¥

ol 177 CRIdPY EPETEET PoleT bRt IZ eonts! Ry 5ﬂ°wn
Fthaiquesaf degieed pAs tni odieESuﬁilaZ goliygpizaridhd, ¥ isl hSghiy d2kaBle that tﬁe ﬂEAQxQ)mers

md saﬁ]&tseemgkéég% ré)PJeﬁf 1eatt1)ph %&pun&ﬂ%a ata.?yﬁlp %g{t‘]%%ﬁ’glfi%eé not occur Any

iﬁ‘l‘t&%'ﬁ?h“{ﬂaﬁ far peromeronvpiBestien sueh s delobapitidationedt regdueh predsure TBNtacting

WEh BPERYAr ﬂé\leﬁ& hith s@RE4 VY a%ﬁnﬁa,e&q\ég&ﬁgatxoﬁ] ofstgé %%Foin% processes

art|CU ate% g]to prOVI a Co oSl tl on )
Pploysda E“p%fl StsA &ﬂhaaﬁra?'éteitha rﬁtwoqféhmqhn@axg agept to one
@[m‘oa/cadttyyﬂs &g od mohdgiiétsdn 6.0 Brtoaﬂsspdf e p%séa'lf fnyenﬂf)r?ma))’ﬁlvlmed in order to

art.and usef er ein.
By e%‘@ﬁz s{hgf(t;eﬁm in L(I)ges or, cg)rre CS E)nrna or fl%gprg%ﬁrtéﬂsy st
conp o%lpltqrté) may lfeoamplms@ il the piesentainentibesapactadiglinisturry or gas- -phase
ﬂé@&ﬂ%r@a‘tx@n& 4881 Qup@&g u%lugz gohg g:%rtlcﬁged-r px'%h pu%agerg:f‘eral x%gal Io%ges

desirably carried cont I AUGUS
Iﬂﬁ?lg?fﬂ:—ﬂxfdfsaf”i rgjlﬁturepﬂ]éxp%fr(glgproyan@eabb@?fpqu@@mem &s5@in irtorgawic oxide).

}Eﬂ}ny]ﬁemd:l&ﬁt talQ rbnlxcb,ﬁlu%'ﬂacxhagﬁ@hadltyxﬁg Z%HH OREHL Suminosilicates
and optionally sol vent,

bo sthcate n a sg g éﬂ%l m)ng
2d UV anst 1S, SPLPERE thereo ﬁ&‘tﬁzﬂ SYRRSRS li‘eaff" abji hayie g gurfgprearea as
dmntnmmmmsiogermomheeﬁustr@ thetBIET I@AoH i/0R 18 W@O@fﬂﬁg, and preferably

radu contin ved there fro
R0 e SR SRR L SIRYSE D Sl L8l o
mé@%wnﬁvmusﬂyﬁmngﬂuS@ann this context are those
processes b&mmhet LRSI L L b g0t a
of reactants and r enlg‘\% gfon% e ls%[cofn PSHal" %"“mragsupport
TRgy be ls?r@gcmegpr thl;e\,raqogered in @ph{imttlculgwbﬂorm tormovxdelaeomposmon that

19%@&1@|tﬁand§5&63§c§hah§ec§ @b%ﬁ%eﬂ@hé £¥r s‘ﬁ&?ﬁ}yméqlllxﬁmd Igh?ammg lurry are
cat al yst ns can be advant agéous 3

conpo
y b °‘¥ 1 igPeran ‘&F tly cooployeq hsppin: Pagfgired fgﬁchrmueg@s spmmgeng catalyst
qombgsu&hs fbaﬁsb Bﬂelﬁ) B0 @@BEbed Ems-ﬂ’ssgzhm 10QAd PeTygrer i zat i on
eneous

proc

di s pgl?lgf) )ﬁme”ﬂf“of' ol des“ﬁ%léf'%f%ecd °8toarsrf) 8?1%‘%‘{‘@5 S‘ﬁ’ FrizatoEyiPepferably a
cditinyeyst sojutionyplyoferizatien, po\MyﬂBataiyst cepporsite shﬂﬂtﬂr@‘agéd‘t{@), monomers,
49 l)ﬁfgﬁ{lfy%@wne de%ﬂlg'st va@?rs %Hyéo %41%%2«’1&91 §ids al%g ire contt RLR%E> y supplled to

utili zing ext rene

th r§if€P%¥°ﬁ@a“§@éWeftP6>dﬂ?tGﬁﬂﬁlé@uslm Cehloaedhmm”gem eWitkin the scope of the
terads adoyikuo s’ S!ﬂﬁfc&tiﬁﬁbus IYRRLEdS thid8ntdxNGe %%?roc@@gmﬁ WiiciPthere
the cocatalyst is only poorly soluble is sclosed In
US-A- 5,783,512. A solutiongprocess to prepare the

novel polynmers of the present inveantion, especially a
10 continuous solution process is preferably carried

out at a tenperature between 80C and 250C
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nore preferably between 100C and 210C, and nost
preferably between 110C and 210C. A high pressure
process is usually carried out at tenperatures from
100C to 400C and- at pressures above 500 bar (50
MPa). A slurry process typically uses an inert

hydr ocarbon diluent and tenperatures of fromOC up to
a tenperature just below the tenperature at which the
resul ting polynmer becones 15 substantially soluble in

ar& R rhied hdda@hy B 2RL hfRedigR e o ole bsGf %Earllqgruﬁ?gp ?12 ?ﬁal%{ igtervals,

inaslurry olynmerization are from 30C, pre
Soft?aérﬂ"%"d’c‘.‘i‘edbe ?Vﬁra IE?E?SS edsiaptizhy sontiprois 100C. - Pressures
t y pl 'ﬂﬂhht&lysﬁ aﬁkg)emﬁd'n@ Band HDGRERGLsE enb@PediRPahigh fre3Qe, RSIution,

o Bm of the Fore 0|n%ﬁ ocesses,
Gt ase ) §if6§‘t“aﬁﬁ?°e§1 SF 2cBHEM @%r%mmﬁ%ﬁ datjrable to
empcbcrydwmpgms)uam@eproaf mmmylyamhmeﬂk m AMguidl itre Bt inSAIGdM the
nt i nuous
o%%lxey E%El'uglgs erQhe p%%e};lza% dong ?(p s emp 8¥rp| %ne suoh PRSSS Ptlllzmg an

tion ynerl processes
e“%‘iﬂ@y ﬁ%ﬁill\?éomljﬂnélﬁnezsalglamt topendadeysdth aSpmgee@us ahthlgstalispersion
whdREcitB A herd b@IAL RS e Saskil: i SITROAL U Elxsvmkcﬁge& U

Jésé t he econoni cal rO ucti on
5, I g BB BOFSHEPEPHA RPEYS mb@rreeﬁsofgmreew invgmtioni especially a
coBtubus sbRIROLes iksprerttablpbddGkdfolQitia te)iBerathReive B ©O°C and 250°C,

d. The |La
S8BT TP SIB) 048y bbb ol 255 tES. v
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of the requi si Xes sol ven
frqny @ Cp{alt%@wpezﬁw Bt BRfom ﬂwbtemp%w atothésl tkﬁrreﬁuwnapdlym@ewomes

subseBpaltyl soluBle i tﬁgln&ﬂ%l)kﬂehkaﬁ@ﬁ ﬁecﬁlﬁﬁcﬁréf@ﬁedm}rﬁeﬁﬁﬁe 8 1-5 BSlurry
ctivator and the shuttl

d
Pl R o bR HE R Sf Resriad B G b i PG
Pressurkrgypigilly ongdfom atmslphdrib arve @p:s loys omptlm 4 oapf t er
co ntﬂ'l %@&4 tper}‘ox)é@ OHIE‘:)PB&@SS muro%s c1tr SubStFntBﬁ}/ Xog'ﬁ{uoﬁse Pr%lgrggr%ﬁté'on

any additionaf react uen
copditigng prgwedferdbhypmptbiyed tThe as ofialch pgneaimation cindiviensc abpabigkit

com&Séoﬁdtl&pﬁmlzﬁﬁn BEe@ge?grﬁ nror 0L %KY Ecﬁvea&q ymerization

nopl sture erefore he cat St con‘gone
CARN PTG T At usa ﬁ%elevateﬂi ﬁev&tréecflperawéﬂs J8ich refilis in. fhe economical

prmueqwoe ehultifttbeB bxcuf'egﬁlent)ela c@tfdlyﬂ%hé%ﬁlg}ﬁﬁ?dmti sﬁﬁaaeu&r Rdth
er rerera I ner a
noRo PR R s RIS i el THE eeppadigens e

_ prtfheedlmertiplemg of tha blorfeaimpoitinn mglfeyu ng out such a

pol Wéaga lé:QHp(BﬁBI?S%%? %rﬁlZBﬁgarY be ngfegar?d as arlllomooene Qus. com%osmon by

stirred-tank react 0 be pdlyneriz
adgiign of; the reqyifite met2lcoomplexns upsolyertt irgetittethe puilinterizatipnsoll bent

cchl‘ucﬁ.lH big gtitlue;[mm{)zﬁi@ﬁtv@{h ﬂ%qntn?altmacaon Jnixgxw dfhp d cocatalyst or
npose subst an nononer s toget er wt any

a°§¥ﬂ“\9 ant theyshuifing agsat m%?’rhi CGP%‘?S‘IW}@G*‘%F%‘@PW‘E‘“P‘F &ftar pEer to,
suﬁlﬂiakl&)[iily?wltlﬂ ) dfﬁﬁco%mlﬁbnh@ﬁﬂirtmnbﬂéﬁ tde le'yPﬁEr%& &nd any additional
1eacno &&em especi ally al kanes such as hexane or
AUMES of al kanes, as well as one or nore of t he

nD noxtell smexrthk wgcﬂualnngrhiemp @k yeleds |aﬁ3aatcma1aatar&h&ommmiasmust be
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actiypted cafplystemest 9@ nrmareé didoséaged; i art Mgml@aémgnstutmﬁqg&@tmphlaes@
préttraBlP¥ dfyeﬁéf’@éagglcﬂgﬁtlfr&@nt her eof . The reactor

tenperature and pressure may be controlled by

adj usting the solvent/nmonongr ratio, the
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10 catalyst addition rate, as well as by cooling or
heating coils, jackets or both. The pol ynerization

rate is controlled by the rate of catal yst addition.

The conononer content of the polynmer product is
determined by the ratio of nmajor nonomer to cononomer

in the reactor, which is controlled by nmanipulating

the respective feed rates of these conponents to the
reactor. The polyrxier product nolecular weight is

cont mehbve Hmiti@PniaRPRhyl tHe schide oF B0 gvaQJtl'oﬁ %ge r%alﬂ.?for can?rlngeout such a

merization variabl es such t enpera
PEB’H%%@?"“@E%%*&H?? Rtlpvn In %)Fmtsslffaﬂh@a%qfébq rem@rnyrsmetmqjm@zed are

irgivdicad dont@nsdsbrtogthenith aﬂﬁ sdlﬁanb/hﬁ Hiluentk ONRadtd} cbilEnsy liquid phase
e reac uent .is contacted

c{fRReoS ity LS b RRS ki Wit SOl psiaons et potpmer.
Prgifesigth Eﬂlveﬂta'hlelum‘zyd’m’drowom oromixtings tﬁﬂ'&df,()f@ﬁdciayy fleate Ehch as hexane
oPRIEtutdI 6 MQL MR we R LOSY 8{ rlnorg 3t th&G % rerllérg (ejm q?{)(/ t%e ?olgmerxzatlon

gasegQus nononers as we as resi Ual
di | uEhermixfre ogipgeBROTE pitelusty alang with docatalfyst Iﬂ@b‘-’é@@almythng agent are

c@ﬁlﬁldidﬂfl brﬂ@erfnh&eﬁt'fﬁﬁtr&i@é/e@lnﬁ&é }egéﬁ'thhlgﬁ] pﬁage cﬁq}rly @%}EQE :p%H?olﬂ thereof.

RS & gvol |I|$§ 20 extruder. In a
prSeess FRYP BEhEoRtoed ‘B‘fadt“ﬁélaék&tsall"‘;i%’tnoaﬁmer ratio, the
czpaj}'symdmom ntet &3avell eaks.}t cﬁﬁlmg@eh&ﬁ@ doils, jaSkefsloPBAtR THe PbityBerizRion
10 mnutes to ours.

rage 19 g&rﬂﬁgl%ed \%g Rt& qj" gat?q% st deltlornl g’l‘l'ﬁ 6:P§)?}Bﬁerzcgflﬁexbtr?§%9ol§f§1er product is
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"%k%&lent est abl i shed bet ween ering reg

B rightdyfontisd. I°9“°&é‘b’o?bp¢a’nﬁr<ék§1gt§>§hesmba¢eam@dn wadidbles owrh as the
teMiberarade ahon6h & cantedt@fiorC Bﬂ!y@heﬁfr@ﬁﬁ&?ﬁxe&én&gﬁﬂﬁ traRfiflz ent, as is well
s erqglqg nggémgqﬁabatlc or_ non-adi abati c sol utlé

pol Yher 12 attl OR - CEA i TGRS ew S ENAd Vo BRlyptirdll agent such
anWeegmrn or an@Roliodr The@oighintr solngon iEXBIORIIG Seabtld, S itHe @bi;&ner product
is r&Q\Qreﬁ %9&115951@ oﬁ‘Eﬁe&s ﬁl@ﬁdﬂ%‘ wglfl as r?su{uz?lgol%en? %é{y.a uent g reduced

conditions for use erewt are
PrEssyy, AnG if pecegsary, @n@cm dev@a@%mﬁé‘@equmlﬁt@u@m actevagilizing

xft@sdr B cortiifous frostkyiid
€ T €O le d uag&) " S t3 Omﬁdg{f‘le%%ﬁctee '#gg af;ﬂéé cg%aﬁpang ﬁ%lgrﬁgp % tﬁe reactor

geg‘afg‘ r‘fn)F?{’g s g howistaad prstBhdivmd O grinugs 1@ %cruts

i no rtg&ma!mvel}'[ the fogRbiing polymdrization Imaj; BtagRl bl in @-&mtmuous loop reactor
w etis'\é?‘}rlt(gg% nélggos?%g 6cl C%Sleg oxi slhlr;tgherlxrg1 eréggéq?d[éeéte dg;glnged between dlffermg
regigns;sheseef, ppttoaellmgcmn@mm atpaceipddiion afichtalyss afidi@Chaidtransfer
agRhtOMH Gerdthg Aded AABbAtic bR IR G so%mpgagrg nzgld N Bl ve

h dr ogen contai ning activator, 7 R Feheti%n

B’GRRE‘E ofhe fgregqing reactpn congitipys) )E‘ifaﬂlmnfmfﬂymh’s@nuo@mbra agd averiety
ofaﬂifﬁBl’élopHxﬁtiﬁQE&ndﬂf)ns&or use therewith are found in USP’s 5,977,251, 6,31 9, 989 and
6§%qg yaryltrls(pentafluorophenyl)borate 64 suc
n|un1salt of
(4- itk yietds Besiled, the tdtaysy Mpﬁil@&h&ﬂh}ﬁ ladsé bd &éﬂlﬂ:@ﬁﬁf EMPIPH as a

t e n _het erogeneous 0
neIRACL AL by oot e B PP oS i g ot or organie
pagifeplateq eotid,iap prvioslyutisclpsedr Inpangpeegerpl aslaadp@hy maeterz@hda&n; catalyst is
pr@parea bPEASLdfidling! hdThb A Lo ex ik o LAt RR i fza%tlﬁe%”mto? 583
lace in liquid ['uent’'s ch t P Sdatt
°°f”§°‘§‘ﬂ Bk ag ﬁftfva Pycgy%.eﬁ %Faumceﬂct“iatoefemegﬁwhe IPMOIdmrbdsvem pfatri (Ci
alifyOralvmiinlbomyouR® hodiR hinad il Ball oF a BIHPoxPhry IR fentafluorop henyl)borate,
hydr ocarbons wth |l ess than 5 carbon atons. If
desired, saturated hydrocgjbons such as ethane
propane or butane nmay be used in whole or part as the
diluent. As with a solution polynerization, the
nonomer or a mxture of different nononers may be
used in whole or part as the diluent. Mist preferably
at least a mmjor part of the diluent
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conpri ses the nmononers to be polynerized. 10 -
Preferably for use in gas phase pol ynerization
processes, the support material and resulting

catal yst has a nedian particle dianeter from20 to 200
gm nore preferably from30 gmto 150 gm and nost
preferably from50 gmto 100 gm Preferably for use in
slurry polynerization processes, the support has a
medi an particle dianeter froml gmto 200 gm nore

pl‘cﬁfaﬁixﬂhin}bnfuﬁx&ﬂlt &(Q-Hydr&yl:.%(altexﬂsfyb@ﬁﬂ:emﬁﬁs(ﬂ%Bﬁﬁ&%ﬁéx&l)borme

t abl e

TR X O A ————
glums oroagas p;liaj;e}pobfmmdaadin A alpﬂﬂ\'bﬁl lmﬂﬁﬁ(ﬁﬁﬁﬁrﬁﬁpo%&féﬂzatlon takes place in
ﬁmqu“éh@ n Mlxc‘ﬂr?heg)l yﬁxrﬁrgpgoq%?ﬁ s%bsi Lalf}{tugﬁ g A uﬁatc B.FIP{,etPe diluent for

pol ypr opyl ene
SIMEY PRlvpsbiRasion i r5§ﬂe qrh@r@ia/érOpdn@sJewr;ﬂr leséiss Seapboyens. esired,

E&?uratfed)ﬁyd%ﬁﬁﬂ% Sich getﬂah@ probéﬁp Br BM}hé:\Pf)ﬁtlwg.\se%yx? w ole or part f'isnthc

gly stirred or a gas 7ed
gg‘ieg} SA 2P @8‘&’9?’ &ﬁtw“zté‘h‘émowréﬁ & mixigre P%dlfffh@m monomers may
psr me@ms,vhmhef pﬂrtﬂts thadilyeat. mfpraf&&mpa 1428 @G tab  Part S teMHilld£d

ver t drical polynerization
&%rﬂ%cnboﬁl ‘31”?1 r?epgy‘f’%/ﬁ? i zed bed of pol ymer

E;Iar ti %@?jlﬁmpmm gd pbase p@mﬁqmmﬁeplrfoéhb@v el%ea?ﬂﬁ&fgﬂfeamaﬁ’d resulting
i€ | ow 0 ul.di

S é S§S hddh g alg'rl %lrnt%c Oygr%tegfrgrgﬁ O@ ;é ,tuhore %refara(l}la lfr(B?ll § gm to 150 pm,
f[ﬁiénc}mfﬁf?fél?ly &pm AH KB et08 wmo P G@erabb'(fbw mi shueret polsunetizatic@rocesses,

SEEURGT RS 2 theliB M&?fr%@ LA 36D %}éﬁaéégi}% E&tﬁ ?]gm to 100

reactl on froagg . The hot gases ene

B8 PO RETY °(5'f10 Hﬁ‘b?orfﬁl“fny via a tranquilization ,
y4 0 n e, Suithidogag Shalmmymeasﬁnan M@de@;&‘bﬁu&e KeRihIgt | kl@&atﬁﬁﬂ}emmllar to known

Hg%géggus@d grﬂ%cctaqil?% f e sca ean t{xe manu aytuxg:l eg)géopglﬂl gcm' 4-methyl-

wher el n 8 entral ne
hespéengndshrs plelimpalymero The gasiphaat mowamhmploma)can be fdo ethplet of the

1§ whidl p1dYea ﬁ%ﬁ@rﬂéaﬂﬁﬁﬁ%ﬁ bddQr ¥SE ﬂﬁld&X&lLe(a 1€k Qorf el atlon reactlon
uItr}ﬁ_Efglne articles fromthe hot gas strea

7oge- ”"rﬁ‘d? PPSESS Whepeig fé%qub@lefworb@eptlwsmp@%h aa/ertlcal
dg'lllﬁ)dm&ﬁl p@fym@MMxﬁS&Qﬁ c@&%u%‘%@uﬁfzem%f Radber ﬁ'ﬁ&&@g;%%ﬁecﬁ or
i e&edﬁ’ rﬂ’%edd‘ﬁ ghléeat of, E rrerlzalon

Drief er red: ﬁg'? BB SR oB £t B é%‘?ﬂ of fluidizatien g%50n t o

t he clwelgisregippyaitd feidizbthe bddeommiBtsahe mérR&WICIr &hog@ﬁars thbe t O
So%gﬁngedv&ld QH) ge?ve !asoal'ﬂegtfe fl&g@ %}g ueg totrgm(?ve%}e élaatt reg élon from the

evapor ati ve cool1ng e
R5fe bt hopsrsesigmenge frem thd capsif g rﬁmjdenorﬁﬁhy weod teeiilzatiancraned also

I&Wh @é/ﬁ\@ldcﬁy rt:!ﬂicﬁor%&e h&a3 ader duquJter gﬁﬁ f@ldlz@d Mq%la% M‘lerem

1I for exanpl € a saturate rocar
\PF’F\‘@ esentr 6‘"‘%‘3’ n B’F &tsshreast Ravyen OPRP”BnltYdaBIbvﬁtedladmto therbed. It can
didoebe @dh&ﬁtagebﬂtto tda@ cHaNHe FemBe ukQIRED B lesiflomifthd hot §as @tream. The

oa?ls%tlen nPrma lﬁgrgcy%{eﬁ ? rtheglgeﬁ bg gllez?ngaqc ncg%p ?rgcgm%%ssg{?g\c{ ;gléﬂoorfr@re heat

_ %Ffmg@!etoaMPévamfatelhmofmmienngoreffect The vol atil e

{,\Lq u'ﬁpx@t‘éﬁ%&ﬁo@%f !: 4]?% tlngéd n alddlgclmztg q]efco? thé Opv)g]l %c{quge cooled

ich m xes
ToYggisess isgo %e%wéﬁﬁt@rhqelﬂ tectheresd (mevvxdei atx evapbxiatw;n:deimg effeawien

rBforrycmB lad Grtati@in kiR cblensRBGhodd NGie @Mﬁﬁ@ﬁﬁﬁ@gnodldyg&'fn%lg &Fcncan be,

ner ges fromthe reactor as part of rec
gaemplpd valtils frertigyd, cf?frﬁ&?‘@%“si“ Wﬁ@&tydr@%mw@@n@aﬁo@ pypferably 4
tb iscarbeg yiome Th @@ Pase THatthé @EH0EkEr gdSonbier 1680k @ Jolhtile h(ﬂﬁd or can be
heat exchanger and, if the tenperature to which the
gas is cooled is below the ¢dew point, liquid wll
precipitate fromthe gas. This liquid is desirably
recycled continuously to the
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fluidized bed. It is possible to recycle the
precipitated liquid to the bed as liquid droplets
carried in the recycle gas stream This type of
process is described, for exanple in EP-89691; U S.
4,543,399; 10 WD 94/ 25495 and U.S. 5,352,749. A
particularly preferred nethod of recycling the liquid
to the bed is to separate the liquid fromthe recycle
gas streamand to reinject this liquid directly into
cc;nﬁk@lsedb ener at e
e oy B L R SR 0 Bl R e
COGL‘“ E e yolatilediguid pYaperatesin (WohofluRit@d ped 17 fimm gaS which mixes with

thp ﬂ{uyﬁﬂg gz&alﬂtlibr\/o[aﬁﬁqﬁlﬁm@ R aohbthdr bP@moRorkdd Gt xgiﬁ%néérw Gheed
ont | nuous 0 r

e e
POyl Rt Taerispreon ol San smegise o o sypar o he ho
regm;t;cmsd RmiEntes tlleruemprrasse)n/ﬂwaﬁ éb{chiﬁ@@part(b&lﬂﬂ'réé%le Fé@ﬁrpﬂfé'rgcy@@gas is

re 1 on
oo el BUUARARL e B RBRRL TR R0 15 ey i oo
Paigrid vill pregipitatecfinmathé gaer Thlﬂllqluuleme,sn 4bly rpayoled chmtisuously to the
fiG@taAlY St § Q&Qigﬁ gct fecycle mgécﬁlt:ﬂ&i IW QQQ {hg ggi EY ?’ﬁuld Xroglets carried in

hé{)\értlcese in olefin
RIS sphireB| }}lﬁiatm o P@F%ﬂ’éé@ﬁ‘hﬁﬂ,rf@fml?WHPI‘ﬁ?@l U.S. 4,543,399,

wommnmad besds, b3z, 720l X e ?Fﬁlfeg?(ﬁz rggm@daﬁggaglg uemqm@% the

s, on the
vl K5 s TR o i TIPS PR S AP et Wt ito th
beé,rpreffcrehjmw@rmeztwd whigh gényrates f@nipdpestdf @13 10kt WitRintik@ed) €Chis type
of%Po@ésE 1s%9sg9€edt ?@@é)@ég@rl zation reaction is achi eved

usi r][g prefornmed polynmer particles, which are
pr ef 8¢ Blyyerigtion regetiop gcquiying intbsgas Gdidiged tgcdmcgtaarm@ﬂ by the
coﬁtﬁﬂ&istoh' Q’Jﬁh-ﬁgnxhﬁtﬁ.ls Rediok¥r cq{aX'Ethm sItllan licqglrané Ue Alention. The

ctl t lgen prlor tOlntrOdUClng
AR YRS BTPEItgh ™Ay bt e e&fﬁ?%itf?eforgmée Qrobmetizing a
smial thasuy pedefiramdramer ih AliGEindBdifeE 16 bRviges catdlysEeMpostd Ch

hydr oge hai n transfer ent, or an
coft e e R Bl LR W ichatoh R g B Rl o
condénedlymeer Fﬁm@uceﬁﬁeecpy odboibitized Ibn;dm'rpolvmedtasmhﬂm@eﬁbnomer or

iGQRALE YRRk wﬂm hzed
mlbed as desi roélé gpé}@p gg%% roces ésgsryn’rmgqme ca?ae?b

compgsitiop, ar %?Pg&met@d 61“31!% pagnpositicartithiythelred. Stortup ntrbwlymenzation

ref@fiQCIE 5 RSedRing B bardawe%ﬂnd‘d%lyh&%a&faré& WhHAYR p?ém%ly siflflar to the
tants to zone of t he reactor 30 and

c n
defifed by v C‘H’r"“ﬁf*‘&%@e bes B A TRBorIG neder ¢ orroBrRuioDD fedcing
the @mbtysteompdshion elnq/anmbmm ﬁhdl’hgy ahéitgesadwhxa{ natsaeﬁla&' tor HaVY TR e

e ca i in th one of
00 S R O B B B Db RO B B My Bmoerante s
Wfleﬁ)oﬁeé@!]@ @c&%@@@evdensammoaptﬂ@ pakiogd pblpuatiedischarged continuously

or seRMIRE AL %o&%vmﬁdasea kédzaghésfaéh) according to known
~techni ques. Typi cal | ui di zed bed of the gas
" phadée & ahase gO?%Sebﬁé# stitakle for the gratisarpithisinyestion gresantianous
prdcbsadt Wik, prdvide ffe adabtinh 6@ BB 6f Pchté'nlsQS:the PRk Gonlb S & 1R PLaYtor
hase processes

an P B4l B A5 B DG f e Qeek POr iR geady-sate
enyirpu@ent bothe &raero déatech ths edction zddS oPhE RBitsr. PAdbESard BAdily recovered

4. 4 2; .5 .
b rifesd: Gaged oiafrd i odriiBoflat ciplses G onyligion s
to g'zoxw @cmqpes 5T )@(}31138@4 fluigiz&HRd pf3Be gas Bhaseldrp@FOis operated at
5,608,019; and 5,616,661. As previously nentioned,
functionalized derivatives of nulti-block copol yners

are al so o6
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included within the present invention. Exanples

i nclude netall ated polynmers wherein the netal is the
remmant of the catalyst or chain shuttling agent

enpl oyed, as well as further derivatives thereof, 10
for exanple, the reaction product of a netallated

pol ymer with an oxygen source and then with water to
forma hydroxyl term nated polymer. In another

enbodi ment, sufficient air or other quench agent is
atgedtutes gﬁhtaah/ﬁ 58W)BreRFabBllom@Hod H&1BOULSLL | %}t@ﬂrably from 70°C to
agept - pol ymer bonds t her eby converting | eaSt a
portion of the polymer to a hydroxyl term nated

pol y nBxamplsloff das pitasd pr@¥BEEHhRS ate REptate for@beath o process of tlns

fo e el im
R L A KR QLB P PR s E 8 o 0% 5. 405522
5613%/99&5 4410231365 BA 0TIIS6L; SOD8,67065,473)0e8115110680406,556,238;
B4 iL37003 Qklo1£ ARPS YIFRE, Yy be functionalized by
nal eation (reaction with maleic anhydride or its
equi vAT BRYiIqusly msptignpds funetipnglizedderivativaniof multirplogk kopblymers are also
lnbmhﬁdwnh&ﬂﬁeg;ﬁék%nt ifBtioR) nﬁlaln)llei 19011533%e&[lﬁéﬂb%egfwh@reh‘nenm Metal is

& es ani ne, such as
B P IREERF BiiHi ot S ST by, Aot Peibirohrivfive thereof
thr mptyrthmsdaedpxe&ef ifa memlaem@mewﬁf dn%ﬁigeﬁ)gbu?eg and then with

thch ?o?m a’ﬁg&rﬁ%l EmuXat at I lﬁ%?cgrg%{lt s%cwnt air or other

ﬁqepqﬁx)p(gpr@ isaddsgl |tc5ql¢aaqqs@me magﬂ daf &16 Blem’ﬂngetéett-bﬂylﬁb)boﬂs Eesbi @bnvertmg
ﬁ 14XBaofBREH thy pcﬁy%?fo'a‘ﬁ??k%@gnlﬁa?m V\g{nf:r Adgﬁona lz’{lgnglesf include

pctlonallzatlon of rs are
?J? FOuRPIPaYmeR éﬁ*ﬁ?dé’y |BH1Y@!9P eligingion amylean dinsaturation in the
esubtingipelymer. Because a substantial fraction of the
pol yneric or duqt Xitin he e ctor is termnpated 25
With i ﬁee eC g ; ur1]1 S u n?/eﬁlagnaté erﬁ'l'm Eh,ci:oH%lP(mer may be functionalized by
Paleasipn Gergtionithnaateid asth)rdeﬁamlw ejujvalesty ynetaIl?itEm (m&h’?ds |w&h efilalkyl
lﬂﬁlh?ﬁ'}@argent S ESin GRr Cf%cé'lc;f la ILh\%lg Bask eSpec%l'y an 1amme SPHE '

chem cal Treacti’ons such as those su
tatlrmh-y lethy|¢RqdinyiRe). &1 pincogpetatipn afp dahekzyknazlqed] elefirin a copolymerization
bdeys. A@eWrI%W@Wﬁg 4 Baskdr mﬁﬁ“ﬂer}ﬁa bn?%gflpofﬁy example a

# -, ester-, nitrile- an
?‘E’ﬁ%ﬁ%ﬁ’é P é‘&-‘/ P%ffﬁ???ﬁﬂ@&bipwgﬁwéra moFegEsidly §unctioralized remmnant.
Trchiggliet fobfuactiongiasiioh OfpolyakhleGitd kndvihindaiSlod &R e R in UsP

re.in are described in hbglshl,
;Qﬁqg%ﬁﬁgqgrPﬂe in 30 Organic Synthesis", Vol. 1 and

2, ( 1Bygaiye 2 suhgantit!Himetios bfithelptyhnetie pboduct mtmlggarﬂmt i kdrhi@ated
QHQhQE}QﬂQhﬁtllngyﬂﬁthﬁéﬁg§ fungionf Q%t%n 15 relﬁxrv(e) g%gstgsglrel meta&ﬁz %F gﬂymer

t he present process,
Pt Pﬁbtr%*éwé in Welldnpn %@mwﬁmaptnonbwelu@ tb@pmltyh‘refos otbdr alkyl-

AnCPYeh, AIGL-@ Miudh; :IIE}IJBM& 'ol' alB@-@i‘cﬁB@ c@%u%@o ffm ADLE, lydroxy €poxy-,
prepared. H ghly desir: ab| ly,

l\[e%ne p%prs-h%wge- gr}deotqeh@gglﬁaqllﬁm?rgnnetsﬁmlmr ﬁ@dﬁlcltﬁ Examples of suitable
rpestigmechinicied tlﬁan‘)ﬁrﬁh(ﬁplfalbleﬂy L Mere ek &Edﬁwkcﬁlﬁ&'eéﬂﬁ/ "@Fga@tfh@‘etalhcs in

» and/.or one or
&rg it |}§tr?gs gg%o a3?fire’r(:1§zlgz£1)gI ogil'?ﬁg?@?‘fg fegts i °r57?8?‘et&18hﬁ]d| °§°§m°
siothesishyl - | - pent ene and et hyl ene and/or one or nore
CA4.20 a-ol efin conmononers, and/or one or nore
addi ti onal copolynerizable conononers. Preferred
a-olefins are C4.8 a-olefins. Suitable conmononers are
selected from diolefins, cyclic olefins, and cyclic
di ol efi ns, hal ogenated vi nyl conpounds, and vinylidene

67
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10 aromati c conpounds. Conononer content in the
resulting interpolyners nay be neasured using any
suitable technique, with techni ques based on nucl ear
magneti ¢ resonance (NVR) spectroscopy preferred. It

is highly desirable that some or all of the pol ynmer

bl ocks conpri se anorphous or relatively polyners such
as copol yners of propylene or 4-nethyl-1-pentene and a
conononer, especially 15 random copol yners of

PoRRY BERicOl 4- nethyl-l-pentene wi th ethylene, and any

renaiﬂ#ﬁ%ﬁfglg bl ocks (hard segnents), if any,

pr edo t if r&saﬁtrﬂrch%, nﬁ}zeé B(g}yl@eﬁ% e@pcgﬂyﬁ@ﬁhﬂtarﬂplymers including

mﬁnﬁlmkeopd‘hyme[ﬂﬁﬂpmﬁylbﬂe%d4 fn@ﬂh?lll e aBhor ﬁfdﬁeh;omonomers are
| 1 ne or stereospecif

rg
’c'e%?%’ apyl en e y%es’%%l °zP° Fte “i“efaﬂém*f‘éh@mpégb?eleupavmgnzed form
PropYlenetand eth}dmgpmd/grrm«f &, moEOCHPd-sle firgcombndn@aSind P ok¥RkE Rore
RESEHML E - ent t herein
Sk hegi:g%"?ﬁ¥%@%$?gﬁ°ﬁ§fsl°n{he%°n PR LR ApksisiegRancor
SoitisTa 4f’cr%ﬂ1Ffir0°°F’@ﬂ%rSpmd@evne or mpxysdcaﬂxdnalrceporbymenzable

t@haabin¥e! Brefddby- SISEHIRRLS, AbenR0 shigibit QoPSh x?l%@ e selected from
or _.rel atively anorphous segnents of t

Qfégﬁ&n f’é?}:ic olgirsHAnA cyohe digistins, hadogenatrd §my1t°h@pqmqi5eaq§e/rnab¢¢ne
pompyd eempounds. net hyl - 1- pentene, or other a-olefin may
range ercent, preferably fromb5 to

of Sh Tl el B e g Gt peadisgrora v pagot
Feé*ﬁmuﬁ Vflﬁ?dmhplaw fresed qrartuploen n@fnegic Shdngrlce (Nmpsﬁﬁecrtroéc@py pteferred. It
i) ﬁlytdaﬁﬁbg Rt MQF‘B{ c)f 'the%§121%$xj b%cl( corentﬁrl? far%{)]%hoaﬁs grnrelﬁtévely

under conditions I'eading to forma ran
BolneiH G hEsCoRRINS ¥ Bropeensent-msthylor-penionipnd h admpnomer, especially

RHERCIIPHIGMES oBprb et br 4qr1etl8'h%5hté9@ Lk &gylglre anQE%mamm polymer
ynmers of the |nventl oh

MR S NN (A

Wryq:rbfpm Ruéfyrebly aich kigeadsarofigiip l:rysl’ﬂﬁlrr&,or aereoshdcdlpolypropylene
tl

&3398’ ‘?[rgﬁﬁ 1)%?%%% ec}cég g?tac%{: Qm%{ﬁlyglﬁrs, coxe)tinmeéf\th%tl 98 mole percent

PrPRYleng Ob‘bmythﬁrlrlzealemedhemechm ques. In part i cul ar,

Co np o' u‘ﬁﬂertpﬁglefélfatfly';l E}Q%{I& &H;HPJrsy e 18fent§og %or§ f from 1 ? {TP95 Ipercent

nononer, content a eqgul va
?%5&15‘1 gor al‘féelbmrﬁfﬁﬁﬁ‘@fwd Phie 1aneﬁwt 4nempl1qm reﬁmmlepmorphous

bhgitasift feedints) e Withih Eﬂ'[é(é@ft @@med’tﬁ'ﬂﬂé Hfoﬁa(ﬁtexlaéht Hr%h\tlén@ N-methyl-1-
erat ure

ene
;%B{eﬁé bre %igpeg P. aoEeSLP éna?' gaﬂge o I tg%? R pﬁrcenéﬁéef%?bl)hqrtgﬁéfo 50 mole
mircght. tAéI]qpeqwab'uﬂie sdficegnenty nﬂw&sﬂltﬁonﬁﬁolﬁﬁhﬁmﬁh 6fecing)é monomer (or
r n ecx oneuner ndition Oy £ gndom
¥ @ﬁﬁh 6 JIE&BEQ:‘) Ce@;l %/ ﬁ‘gﬁhy Db gong% t ons ltaadwgﬁgpatnon of

copol yner conpf’i
I?fﬁpﬁ{"éﬁtl 3-meongmes W@m feqeengss|oy hueg @amebmcﬂmgmala result of chain walking or

&m{ammngs&goesspartl cularly at el evated
tenp res, |lower stress relaxation, higher creep

resis ‘5H8 gmerfy prfiginventin maytbe difigrentiatedi fegmeqonyshtinaki rpdom
qopsy8érg pdicafl AGIdEsf poEy&Eﬂd,&n&j bllecktdapé'lj'ngslﬂse}frepared via sequent1a1 monomer
a%ﬁr\l/lgr; ﬁuxm a?cat nsts( Sno c rf tl%agk 13%%# 1er ature. g

recovery (pa o PSP SRtioie dy Ef i‘*’é’ﬁ‘b@Fh&f%‘Fse ‘)Pam"“lar
dompired toatnr@ism@npqlmr sttenseme mhnogi&erand Rboret doMﬁntfat)écﬁﬁralem

c@ﬁ%l g%t)%ocﬁ'lds tﬁ'ﬂ%l\frﬂets oﬂhe m%gn%% Yor e%ter ({}{%C?]r Pea{fggstinse as

prese par e usi ng
‘P"ﬁ‘f‘}r’ﬂjekﬁ’d’éﬁ“!%é’owé@gé@ TMgk peinwebn rempmnag,kmmsésgh-tamtamrs tensile

strBgtta BRMGHhiREr HEABRR AR AR LRASEI s e BRARHA bPQ}lrm mechanical

bl ock or
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segnent can be altered by controlling the ratio and
type of catalysts and shuttling agent as well as 10
the tenperature of the polynerization, and other

pol yneri zation variables. A surprising benefit of

this phenonenon is the discovery that as the degree of
bl ocki ness is increased, the optical properties, tear
strength, and high tenperature recovery properties of
the resulting polynmer are generally inproved. In

Fhﬁililﬁi? lﬂoﬂx'bared“@%@anq&ﬁ E&)@Eﬁ%r belxﬁgqleasﬁtlné HondnfeRand monomer content,
sir.e g glnd hl‘g\r} nperature recovery properties

[ nec WRHY Polyme b %Yeéﬁ‘énﬂﬁ?iﬂffbsf't’ prtigylagy Risslaveteq thmperatures, lower
poésy neaxationChiges @sep r&)&ta.‘ﬁ&l, Eighet g s&élvﬁlhluél{el' blG&u%g@sﬁhﬁce faster

avi ng the ired chain
?E&g & té&?lrl %E’e‘i r%i)eﬂ? zaF ef?ﬂ%a‘ﬁa }og)(t pera(slfre gxr@?rtrfqohegy (Rpgtipularly at
Iemtﬂbtv@%atms}d!hmr ﬁbmmmceohlkheﬁtehﬁdhvé fFddFand better oil and filler
RedeyaRkL. termnation are effectively suppressed.

Accordingly, little if any 13-hydride elimnation is
obser YE¥FOVE: thpresseli pylymess zay bainepafed uginertenhoiqess tninfltencestse degree

acRad SF uslgcktnesst Imat hsriNeeaﬁHoh&r&f coa{agonﬁelil %dﬁ&x%ﬂx' Jrbg ij)lg;rner block or

stalkq ﬁ q substant |
c%r“p Cla's ‘ei“’f* %%ﬂ"‘m E}Eﬁs %%‘%? Wﬂ tXPF PEqeBlygs andshitding agehicds well as
Wamrauge of2kk pAhaietiition diduities polgndpientieh VdriaBtbs. tAWirprising benefit of

wh h d
'tlﬁy ;ﬂ*{éﬁdr&goA 8 thtelaﬁit:or\{gry (t:%lgesrﬂs e deg?erogtbp)ﬁl%?e;sl lgplg%éise%gﬁeeqpﬂcal

@@Pfra?%tewmngéamdm t¢oifiegtureedesy pxabrlrﬁes loEthateseting polymer are
rg@ﬁ.lhmy ﬂﬂ)r&\lgg In p%l%lirvﬁz%grggsksﬁﬁﬂg Clafl t['entgtﬁaatnd high temperature

term nates with an anorphous
O EPHSPREEISE HFreasgpy the fypreetumbertof b‘ﬂCké Fr!ytb‘t pollynpen @creases. By selecting

stegtling egentThid Sathl9s U&rﬁbnﬁhﬁﬂnsh@vu@hﬁ@deﬁ?‘e@ cPitn t?zlﬁ@fg§ﬁ19 %1&9 ﬁ{lﬂa rates

l|n nd cat.al havi ng an appropriate
b U B, R G P SR CER AL Tgton are etfectively
&g}gwgsgd @@ogplgb'; }ﬁtﬂ@é hniyyB-hydfidetehi@ingtirindd gbsdrvedtin €18 polymerization of
RInRABR & Snikh 204 f p
Susceptibie t o&%rqglgﬁ) ¥ lé{fe%ﬁor? a%dgﬂr??%%ilﬁ@%c%“ﬁ%ne blpgks agg highly, or
PRPEfRRSEh Sompipghy- lipgar, d:’a‘ﬂls%fﬁly&'!tﬂfr @aip bmg ciindrénghingr oduci ng

t he | asdher &Irb/r%tn@'bl:deﬂ?of@l%lrxg\??cfoog %qugﬁ:)’l%r?érsc'wﬁge1@&1a¥n@5&’sl'59@h1ghly

hi r co ner_ i ncor
g?%%ﬁ?eccabEDV%ﬁ ve‘:y@feﬁgf o[ﬁ):ertalglﬁémlcyh)@s this gqﬂeyu able because reducing the
clayigd @lahtity of gobimenbit tﬁ'&n@ﬁﬁﬂifﬁ dMahx'orpﬁ&tﬁfb%El@ﬁHdceg thé/ mtermolecu]ar

rm nal rti ner.
T R TR ——
endyeatelybth having ab eprappian respmse to ltdrogen ortobher dmmg hényxmatmg agents.
g%eg? %ﬁiyéﬂ\t/' gxlg cchlP (I?%IF Er?g%{}?? gﬁn laM %: pc?l% &id more Qu%ceptlble to chain
feBpipattop Gch 2 hy use s hydsagey) tiap thwalm reymmblp gormrogucerfgaheexess

&Wlh&rpolyme%kﬁen‘ﬁ{'sy&xtaﬁmréunﬁhlggl' YoiRhom& HYEBbration, regio- jerror, or
resultlngrrutlan ’

I ends
?:t% 38 P@PQ‘B?‘ fX‘B’PB“B t‘é‘iﬂé*i‘eé’n*&% aﬂUISS?“‘H? pAYmer sqgipanta il m@ferersglly
®phiete tiwi terinlinal phetdns aﬁhepdmrsp QSdt bAlY BG (HRGGAKiH] f&gmmedt H&ups

Lon.ar asto i nt rs of

ek DR B B e P P o b B Pt once gain
%)’Bthb af reipitigtien of polm)crsforaxathnl @he ingialhy foohed pelymeriotEefre another
REi8 0 o r
e et oA g Ly TR 1L Bopotymer
rpreerrtially iipdlyeryelling 3 | i near or br anched al kyl group
of from1 5 to 12 carbon atonms. Exanples of suitable
a-olefins include, but are not limted to isobutyl ene,
1- butene, 1-pentene, 1-hexege, 4-nethyl-I-pentene
(when copol ynerized with propyl ene), and 1- octene.
Sui tabl e dienes for use in preparing such polyners,
especially multi-block EPDM type polyners include
conj ugat ed or non-conjugated, straight or branched
chai n-, cyclic- or polycyclic-
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di enes containing from4 to 20 carbons. Preferred

di enes include 1, 4-pentadiene, 1,4-hexadiene, 5 10

et hyl i dene- 2- nor bor nene, di cycl opent adi ene,

cycl ohexadi ene, and 5-butyli dene-2-norbornene. A
particularly preferred diene is

5-et hyl i dene-2-nor bornene. The resul ting product may
conprise isotactic honopol ymer segnents alternating
with el astonmeric copol ynmer segnents made in situ

durin @tﬂeh@igﬂ? 'dé’sff?cﬁé bs?tﬂ) s éoéh r@xﬁ l'ge\(/;)?esgrft mven%olp are glgs%c}merlc

% be conprised sole
MR Joy Oerni)?rdﬁWﬂé'llTé'PWenﬁ Wﬁ'b@th)ﬂ?ﬂel angh eptioedily omi drimore o-

ORENDIT dNERE MoKV PFRdrRd o BRABGHAst ¥ tHiSeroi¥e £ P the present invention
Bec useF%Ee di_ene containin polyners contal n

A°ECEY ﬁ‘@é‘gﬁﬁﬁtcg"?ﬁf%k ¥ 'éﬁﬂ‘a‘?ah‘?fr‘i’gamlgﬂ elifyl grouppef from 1
F@@S@l‘boq altamt | Exmleoéf sﬁxthﬁledl-oﬂﬁiﬁﬁs fné10de] BLE hrd Hot MU to Zf’s@gju‘cylene 1-
@utgljl f ggh elﬂgnenlgmgqug é)errlt Z\gt Otc%lo{yﬂsg%{aégfwgttg grog)flene) and 1-

di ené
stignse éﬁl@bte dﬂmles)/ﬁqelrse [Rrrogpenirgisad. pol’ﬂ‘mats espe&all)hﬁtﬂﬁ-ﬂdféﬂ( EBDM type

61908 s BRR ISR r

?n?grsorageJH!n%gnbﬁgngﬂﬁ %?&%f ¥ ?5: 4d?ﬂe¥6%f§%¥$quh°
fist%é ntilﬁlﬂﬁﬁﬂ%‘lﬁ‘b?qﬁasbo’éff feﬁ’ﬁ'd@)ﬂ#‘}ﬂs nkindnighpantadieing,4-hexadiene, 5-
phj'l}dﬁ”ﬁer-z-ndrh@yena,r@cyﬂlﬁﬁeﬁta@&fd ?kl@ﬁkt(licﬂene Wb 5. b@t?lgﬂegtﬁijnorbornene A

t.he cro sI nsity of

AR SRt R ¥ S0 e St | e sish Enadradseiamme s gnpris
Bpfdcticlhemepatyegkr pﬂvodm:tl&mbﬁng@LQdl&ﬁ&h&@:&dpomp@%&érﬁasmade in situ
B B ATRL A LR P OB R G perid ol o e lsiomert
E‘Feé%"lly&?é Pi REORYEsB® Pfyﬁﬁe?tls‘/léfpextt@ﬁ with pigod @b meforeR g spe2ially
umwaﬁtlon have an ethyl ene content of from60 to 90

per cent a_diene content of fromO0.1 to 10 percent,
and a eﬁ?‘&ﬁ;}w SIFB° SR HIE PAlYBFTe FInfRinamasivg segfmentp prhlobks dotaining
gr@at?@r leesat quattitEe off thadidnb ﬁn&lﬂﬁr@ noéy hx.ﬂhﬂol&fm (tnEﬁdeQJm\{geﬂle total

X ar.e u t polymers,
el of SRR KIRES R 0N B o hangucl otmpppyras. Tha
it,(hecryer thodiatsand 0'21650®Pl@ﬁ@rsarednraiermﬂay§dlh®ﬁfbﬁﬁddtuyco biRS$pe of block
&fhlﬂarbo@uér ramaf Ban ‘plrfg{ﬂﬁ}l; &QLIM ljﬂg zﬂc’r% ﬁnm%t hle Pgﬁrgerttgﬁtaéeﬁ{mre efficiently

$referab , such mer s av
Hliged a8 S‘tbéeq?slﬂpféheééqqﬁtlmk dengfifyenf the pelmmr@m befbetencOntiptiedd Such

q@&mame 1asteHEPI ARRuRN o Blcts Az g
tens le E Uti (ﬂi MY %1 < 0%1/0 58 ecl) 5 Sﬁ{agﬁéegg%égggs dlgcmlgzhl her
pot il eerrelasifiTecoRey-o 3.0. The pol ymers of the
i nve rﬁunlm presigrating tl@|rﬂu1temb<&ré&etdmwctcbpcflfn&m 0P ﬂﬁ&n@@&lﬂént éBhe

r.om cent, nor
%&ggg{“gm a;/rpéf’tlfsrle%g g%nlte}ét of §'6m %EOC&G rﬁerce%ﬁsr% e B%telnbctfgom 0.1to 10
REESR o1 tai PPy lerornd/opweplgfirt c;ontyﬁt ofifrppn OC @3IP ipergenqibhsed on the total weight
oBieHet t}ln%r qiréf@rréd%ly{'ﬁgﬁ ax%rl?l)YéhQAo gctﬁﬂ%ﬁﬁ{f po? 2 rcl,}'/selq]atvin(g) g vavelglyt average

in _ manufacturin

u
%?CH{?F HeighMw) Iﬁ?@ﬂﬁ’p%to bRyt 24209,000 artd amakyﬂusmelrty tess tBan@.5, more
pocferably lesd than D01 S, Wi th paraffmc oils being preferred.

H ghl.y des I curabl e a-ol efin interpol yner
r ubbef'f B‘i'efL"Fﬂé}%th’ %/u(ﬁﬁp‘?bémeﬁsr hayanetvisye uiepdomfSrtali rsrrewf a diene

content@om® pewkit pragrd mdal @agfuwohiantmﬂm% 39R&knt, a Mw from
RH6E15808 hadloaRbNT A HLHY f%s Sui t abl e curing

agents are sul of suitable sulfur
basedhe g@l]yrngs g_@bmmgentxmhqydze 011 extended with from 5 to about 75 percent,

preferably from 10 to 60 percent, more preferably from 20 to 50 percent, based on total composition
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but are not Iimted to, sulfur, tetranethylthiuram

di sul fide (TMID), di pentanethyl enethi uram

tetrasul fide (DPTT), 2-nmercaptobenzothiazole (MBT),

2- mer capt obenzot hi azol ate disul fide (MBTS),

zi nc- 2- mer capt obenozot hi azol ate (ZMBT), zinc

di et hyl di t hi ocar bamat ezi nc (ZDEC), zinc 10

di butyl di t hi ocarbamat e (ZDBC), di pent anet hyl enet hi uram
tetrasul fide (DPTT), N-t- butyl benzot hi azol e- 2-

S\¢lehta nbanpr ok ssinEBBSHyitadle dumaqﬁdéraeﬁoxt Jﬂﬁﬁ%ﬁvemﬁmgfﬁfsﬂﬁﬁ ed

Gah &Yl " | nat on of sulf

MT‘% éﬁézls I%{Z@;ﬁ%& by}?ﬁz li‘bor e ¢ SRS fclide o ‘@ﬁ‘iﬂ‘@}fe dﬂd
Praffinignpjisnyish W%fﬁm@mh beiog Ereieeed:ent based on t ot al
C ONPOSighiyQidsiME rabifu BB B m er O mEr osi tion

according to this enb
FEOTPREIRE ore B %r%&:%gentw@r’emmbgvemtoha agaleiaors obbﬂléﬂ@djuvants.

Sgtapfe@szé&lgtavéd’ﬂs dré@lfanmeat EQ;m iers Sfdukihid sglfﬁ'g%seep Srr&g fl%Pts include,

fraom 2 per cent
?e n%{ Ilegeﬁi% WéXI tetrama ?’]flﬁ“ﬁﬁ%fm‘ég%gw ) Shpgftamdﬁglenethluram
ﬁ?ﬁf@%lb’m (BRI TR- naemmenzstafawld W);tﬂ-@%@éﬁm@&ﬁ&ﬁ@ioﬁ% diQifide
1 vari o
R Db el ool M. B ity B reobpesivion 2DEO) in
dittipaghappte {4BG)edipntamethylorotiosi teiraolfidI(DPFE), N-t-

' btﬂgbﬁdcbtﬂﬁ}io& a- @@ka‘rlgﬁde @ﬂbS?Erﬁi rﬁ‘i%ures lthereofe % Lpﬁ&%’ggd G system includes

$ct lvat.o % 2@{1 as cal Clum
n% CYsm Cl\ﬁB 5%“"5’%5‘? i léesa@ibd ﬂarf@fe@aigtcstn}mhmtsané ¢mployed in
Mduh@rﬁsmamldo 5I‘pedc€rft %&&6§to&“&ﬁ1p@§t1&@lre%hym or nagnesi um
car bopat.g, e(ﬂllm . | um num si |l i cates;
plasticizers “Stch °é“sp oﬂf'%{‘l aSPrdingdp disembpdigens af thowysntion may also
igelpdgsarbamblacke Gredutabiy, the cabdrttimie l’sSpresM@Kﬂﬁe arR B 0PSRN0
hil ©&rk bRASabREL o ce L ners.of the
p|lé\ﬁ\la)ent oﬁ can be ngggt L%? B %né?bas 4 “ptomly LOURFItER Yeight
conv &SRR comRoRentyS e pessint thal!iatlooamsefuhy mph@eds&e&drh@ to the

moeserd ircentles efclilde ddriolLdiRs mgieﬁ‘n@llxtyﬁt' aglgurﬁ)pﬂaﬁ (&% Bot (d‘&rn‘?trlgr t?xg

n1|a er such as a nono ayer
p?t;pe{‘nggéfttheorﬁ%ﬁt?rgﬁgpp osifon, Theterreredirats incjudenbyracsmat lerditeldyo activators
saghas calciiyh opmagnesiting nxdl éx: ﬁﬁy adids s@ohtak tkSdrRAcif %tshlﬂghereof fillers and
such._ .as bl ow nol ded,

B ; cles
i g?gg’ts"?g% " Eg?‘% @gg '%%%pes“‘“} Bihare 5 sk P BRI Gieqtiss ploptisizers
spehige filiylasigrspb dissr bwllmﬁsmmiraﬁ&mhr sofitnersTRAETOR AShdns.
30 conpositions conprising the present polyners,
A'“l de qs nds with other natural or synthetic
ves, reinforcing agents, ignition

Tesi ﬂlaplilyxﬁﬁﬂﬂcbﬂtﬂxe\dﬁﬁntlcﬁréﬁﬁ Ms&@l%loye% ﬂglvirleé%rf Sdnventional
sslinkers; bl nes

tlf'eg‘g bncag( ion pr;oc%r S§t 1.;08 ce useful a di

s Bbricaonhlocersps tp Riofice e agiley, incipding ehiseisicomprising at leas
B@Wpdh}@ntsudllabe mensyehfias oraokat &’(ée&uefmfa RS er QYPGB cast,
b[&%ecraleﬁ&gréda&eex r@&Ydn'c b%t%gn}[c))cr:esses ?o&% x:pgiaﬁstﬁéFssbqu?tangdﬁqg?ysectlon

or more polymers of
e% o8 ofl pesigies; lsstrysions Ebers; pmd WoRer sr roh- wb{/daﬂfzdﬁlcs Thermoplastic

c i dﬁ% P 0o in e
d)rﬁ}ﬁ)bu SN thd ﬁ@srel%p It_yﬂWs JTLFi S &%q{){ﬁ % L iatural or synthetic

ﬁ £ore tw st ed ["anen
Py 8?‘?# r?& IBYeSCeaEing aﬁ?ﬂt% weltlorsmxﬁms pdtitéves, amlokidipitpwrbilizers,

cleraits) iegpedisrs, @6ssiks ) Bl&ﬁﬂio dg@nty‘%\ﬂ% piasﬁﬂ:léél%so %‘tlaﬁar utili are multl-
22,027, gel I be

4,668, 56
cSihinae Berd s PR ?fh?f(’i}?%fffobav%%??teéﬁ‘d‘faﬁ‘blﬁm\?@npﬂsmg at least in
P%mqqs@mwb&lechcgdieomﬂlonn USP 3, 485, 706, or
structures made from such fibers, including blends
with other fibers, such as;polyester, nylon or
cotton, thernoformed articles, extruded shapes,
including profile
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extrusi ons and co-extrusions, calendared articles, and

drawn, twi sted, or crinped yarns or fibers. The new

pol ynmers described herein are also useful for wire and

cabl e coating operations, as well as in sheet

extrusion for vacuum form ng operations, and form ng

nol ded articles, including the use of 10 injection .

nol di ng, bl ow nol di ng process, or rotonol ding

processes. Conpositions conprising the olefin

pol y NEb&s thatmazlbs ﬁrebaﬁedf fﬂfnflfﬁdprbdaﬁt@ol&ﬂhﬁ bIQﬂJn&ﬁmﬁﬁdelsﬁble $ibers, tow,
t ho convent i onal

| d
BTt R R e Ry e AR e R Rt nclut
Slpmbbmvé,emi%lldwne@bhmquds he disclosed @fUSPGI4y160,643] 4 63, mesmsﬁgs and
Q%ﬁ Séepsrﬂﬁn f I;E%IJ; JRALES %SUWME] ?{b é\‘l%\._)eg grlflds r?on\gcwg %mcs as

formed Usi ng the present
dshgred BNy 3t4ﬁé7%faﬁ@tmwr9&trh@d ﬁbma‘m; f@@mmludml bletdyavith other fibers,

duWMo@QstMﬂdM SotfoRAAhSOrnRE artif 104 BB ded@fapel, &Glh&’iﬁfﬁ’rom@
PCT .appl i cation No. 2004/027593, filed August
il S?H%"Op‘aﬂtry%\s’sm‘eﬁﬂ&gﬁd&wgkss B dé%"ﬁ’s%‘i’ﬁ“’rﬁ‘k@&m&?eddﬂvs or fibers.

Ka e palyaas desstild haﬁmfah,&lsbl sefdfor PRt andicaide co@ﬂnfg(iﬁ)&@tibns as well as

: i L ther cross-|inkjn . .

f?ec . n?xgrﬁseSn %hvacuurrr gm’lm pé:g r%onésl1 agg 9gRng Wg@‘?dcag]%]leﬁ’ including the use of
it reddings bloky nagdmgproogssacfrtrwtmgol@ﬁg)mocessasmﬂoelpm/tlous@mphsmo the
dﬂgﬁneﬁo@ynmg Elkcdl?e fgﬂeé‘lntc;'t)abrxcgﬂe& 8y sucq)x %Q%‘Eevgﬂxﬁ; ;nln?gned

agent), 20 hal ogenation, arnination, tion
‘BwﬁéaneﬁwlovalyolﬁﬁraPrﬁﬁeesma teshniqyge| erhich Vé%elbﬁﬂwaﬁf] thepapleikied in the

mﬁufﬂb@okﬂﬁhudgﬁhdlw any formul ation conpr|5|ng t he
Sui tabl e additi |nclude fillers

es
g uch eBlgp eéyodl 5#”@ 2greopsaf JARIRePEET Sio formedysing |ﬂ'ﬁ@’ resent polymers
or Fearysy|atiotsabmprisirigttizershren Riothedi fokens czeylsing R ,mvmlldﬂ:t&)l}&drs can also be
f%le%l & dxsg{o%%% Pcf’g h«{l grgléy |2804/d2l?5%5 Sﬂl?d .&]u%luslfl % I%904(’\ %?:lx? [())cl;lymers

ber s, i con n| e fibers, Siee
oplme sws%lﬂkqééw@sl@ewn BemBlisyRY 25 ﬁamnépez@diep%qctrprcbee@, silane,

a215e Cdrases cré’sﬁ-‘ﬁnﬁﬁ’c tfa&'hfqh‘e 'ﬁll@ﬁ!ﬂ?&ér?&iﬁ alsObd ch%&eﬁ@%ﬁbd such as by
Qlugln parafflnlc Qr na ielenic oils; and other

B Gpr AHEPIS Pritshetraleiprahydride QAR silangs; ¢ gtheramdting agent),
Rl yiEDbS aﬂBﬁKMndstulIfgnahﬁh bh@hdr Blveﬁmal ma,nﬁcahunt abI e poI ymer s

for du1 wth
i ncl uéf? fvﬁe 1Y ES ey B m%lggedﬁ" hdy éorl 5?035 ?T% 155‘6 R
polyaheagd i ngahhmddmafts uamle §ijars, sehiacorgricyonmpgani Epeetinids dngtuding clays,
tQQl tHR R dfoQiﬁe zQJh?eQ gJoQQeréd’}ﬁ%tHg grngcl é“?r[opéa)ﬁlc ?Q&s u{cpﬁ&b carbon

| npact nod I'ypr opyl ene,” I sotac
fiversy ﬁ}lwﬂt’é@feﬁbescﬁte&t WiEq r anepo PR I9p 91 Rohester gprding cnaerosired partioles,

&J}/Bydnﬁ E@t‘oﬁﬁ lefﬁﬁeoxpﬁQﬂﬁeYMEﬁﬁmg Mﬂrﬁ@&'n@ﬁ@élemc oils; and other
e varil ous

| -] - nt
E %}/élf’ ‘i’ﬁ”ﬂ £ P"ﬁyﬁi’f Ula?lh ng[ﬂtlbeah P %%@%ﬂﬁf%dm3 tPé‘@ ipvapficgal
LDPE, SuZlalﬂg bcﬂYmehhfot ﬂeudhi,,BFx’tE therpelyakis oL@ Rvdntion ibdledelgbrghlastic

Y ol BB Bl e 1R al o R g oo o
tdhﬂﬁ@ﬂcome |Pf’|1ym@5y1@e Gb@ﬂ.ﬁ}p@ﬁ 81“@“@3@)’@%@){1&16 i§6#BtidgkBypropylene,

agagg?éolgé'?pgv Art)é aﬁﬁ%ﬁg’ﬂ ﬁg/f)r%%}f‘[ég Czp%ﬁ"ﬂex% L& o?rn%nzﬂ g&lﬂ énethyl 1-
RIRfIEPS tgriQEmEYPesi Qﬁp@lmﬂlmal ifcludine yish prstsyreetivs; rachELDPE Ziegler Natta

SRRl b@eﬁ‘éjPLe rl%lumnzﬁxiﬁltff)fgﬁ&]c%m uﬁ‘gb‘i*tor”hJYQHsocQMfeﬁgatta PE and

derivatives théreo SBS an her. nopl asti ¢

W%Ff&‘ﬁaﬁ@%as reshverg eisrdesedin Usbisyprmass 9883%%“ 048, 69168146 5,844,045,
FH6ISA70dRE 6,428)5H 1 RSO NRY ISacetRE (B O EhyRAS viny] alcohol copolymers,
propyl ene- based copolynmers (for exanple polyners
avai | abl e under the trade degj gnati on VERSI FYTM

avai l abl e from The Dow 5 Chem cal Conpany and

VI STAMAXXTML1 avai |l abl e from ExxonMobi |l can al so be
useful as
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conponents in blends conprising the present polyners.
Suitabl e end uses for the foregoing products include
elastic films and fibers; soft touch goods, such as
tooth brush handl es and appliance handl es; gaskets and
profiles; adhesives (including hot nelt adhesives and
pressure sensitive adhesives); footwear (including
shoe soles and 10 shoe liners); auto interior parts
and profiles; foam goods (both open and cl osed ceII)'

}bdm%&%ne 1%9& Hoﬁi?@d ?:;g&?]p 9[1-:# M aﬁ‘%%e b(t‘ocig %p\é 8% and

sych as densi I'SO
barogspatisiA e@Y?éWeSé‘refQ? B apd %El?rsd apé)thympbstw@dmretdanes Homogeneous

ﬁo@hﬂdrﬁﬁwh E&ﬁﬁ'ﬁl plz&ﬂéﬁhbx@ @nd é@ﬁ%ﬁ@ﬁretlgﬁénb B! pﬂﬁ)ylemséd'cgﬂﬁners (for
SCOSi fiers, also known

exam?fe FS)SB'Hlters ﬁﬁadlialflf grfdgr &1%/ Bq,de pﬁﬁn?t@am%{smw avaﬁixbéq-ﬁr%fn The Dow
@esmcraé Gompdng did TEISTANIA XHTE a1 irbif B xtJARIBIDENh @86 buseful as

t hernopl astic matrix
?&&%&lhgggggggﬁfm ﬂw%?”etpgwﬁ%fyprgpylene and an

eI ast deble eﬂqﬂﬁ#StfPr-tm foekoingppdicts instudeaclastic finsgnd fibetsheoft touch
goﬂa’se Ql‘ithE‘tooﬁrb?usH Ezlané@xr)ﬁ aﬁﬁml B&nds: %agl{emamgprgfﬂgs ad%gs?\lles

@éﬁﬁ particles  having hard crystal
Inghotmelt 4dP?f§eb4n6@r@§wreme@sﬁée pdhesivest foatwearr(including shoe soles and
sho llix&hisl')%da 1btyrlé;‘r@ﬁﬁts 48 profiled T LMRGEL bt Q}SEK ﬁnd‘ @JSEH &8y, dnpact

6| uded d f oly
R B G rare b b ey edipiePh st

gvmprcppylepg loy otber olefin pélgmdre rccaeai fhbreky rhb:&ﬁi tldmfg! ﬂ@ttﬁ'ﬁ‘iuﬁppE@ cap liners;
#BHRE, ualﬂ&i Wgcg)s@r &k%ﬁldg% also S hl réoin? rn?drilf’gerslJ gor &ﬁgcants

mor ph elieved 10 resu
physi Iéélhl%‘lfycﬁb@(e@ p@bodisfient Wéhqm‘#enilmbhmkpmmmymws comprising a

tHMin6 Plagiid kakr &W@Eép@élﬁlyg@ta)éﬂpﬁol)rp%&lg&sanﬁlﬁg Qlasqgfneng B1t-block

mat ri x and_ nhi g er. conopnonmer. content -~ el ast one

PRYTBHLGY HPHR i irenrtios) B kg5 srRARS r°f foamg%?ore-shaléyemlrtecles
tiaving herd unbtllidkie stri-driset|ip dinani te fodh6EscoreIBANUADy soft or
eflagtroﬁ'%ﬁc gfggﬂs B ms np‘g}eﬂ’dzlir?&d%e OS¢ uc}_?g grﬁ%%sf ?Eef éaoqwr These particles

arated regio rix p
eneshasd dlSlamm withintighi nﬁa}num,lyme%y thbhfoses magrled) dging@enne

c@ﬁi J)L't’déﬁl% o?Ll@xﬁﬂm fu's ’ﬁ%glg Sdgéugglf %@@ﬁ&g% 1§ E]ehg 3§ 1} rgslu% TR to the unique

matri x. Particul ar
FrasaBipperties of the s1ulibbledki capdhymesnpishi¢hmmatle copmtrbfmplmt jegions such as
R ek ARl hi@eemnéﬁé?anterﬁ Biedt Pk ?e%tdn?ot\ﬂ%' bRl &)ﬁolymer to self-

TPV) .and s yrenlc r blends. TPE and, TPV b
a%ﬁﬁ?\%eé“ eé‘beil Hagtopger 'EEF{%%ﬁ“HF fogeet- hibearing &qitss during compopdipgare
bolidveder wpducﬂwbudbd]@gloﬁm ﬁtatriil’pﬁlytn!ﬁdcﬂnedlb? Siadtoment lEﬁbéx solidifying,
Y an. opti on i ncl udi ng
gty Kol B A el AR i bR, ma s
bl ockPagtispistly ﬁ@rrabl%hidldept: ﬂ@maiplawca)olypb’éxsblendk {(TP®).abermoplastic

eYa%ltloﬁﬁpbléxlldg gTP@gﬁ%oplLEQvQLa%Pgé (ﬁ{\?cagg g@rre éc%h{rgﬁ)err %Bf'i’c[ eQPE and

| endi ng the i nvented mu
7@%( Rlsvdémv aREePypd Dtembinipgshedpvsated mnklrbrkgk polymers, mcludmo

finetieAdized FGnaAgRIMd. de?ﬂhﬁvés%e‘?&@{vﬂgarp&pﬁgﬂﬂugm iREy a3 6hvfional
and optionally crossllnklng

YRk SPRRET g R4 loFE o TR opianeliiceaclinkie o vwicanzing

agsit. n@PGubfeh@raemgene@umgmnﬁ Sy b}aﬁulgemxaneu mQlisdlaek copolymers with a
S, e conventi on

pQ|y§1% 19 a%g ‘)tﬂ)n:&'@ a c?dsslnr@ﬁlig or vulcafnzmé?%e g)relchBg ends may be used in

ctopo s a
forgdnpa go efMi’cmGyﬂd aptisaly F40§611(1Ma tl@l—ﬂtSl@nk@fb(ﬂe§ artiple.t A@imilar
prRBdGe (59 Qiferdt Contpoment TR Gecl E)xeetrﬁﬁ%bélycl&csgdoxgbgg 61787,780

and nost preferably from30 to Sui t able

pol yol efins especially |ncIu?§ linear or |ow density
pol yet hyl ene, pol ypropyl ene (1 ncluding atactic,

i sotactic, syndiotactic and inpact nodified versions
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5 thereof) and poly(4-nethyl-I-pentene). Suitable
styrenic polyners include polystyrene, rubber
nodi fi ed pol ystyrene (HIPS), styrene/acrylonitrile
copol ynmers (SAN), rubber nodified SALT (ABS or AES)
and styrene mal ei ¢ anhydri de copol ymers. The bl ends
may be prepared by m xing or kneading the respective
conmponents at a tenperature around or above the nelt
poi nt tenperature of one or both of the conponents.

For ]Sﬂltm&on{?&htgdah:h&ﬁ KogoBRRENEAS appiltytlgn H&%Ef %Eslégs% M%?ney

nost generally above
woéwmf %{ %o@ Ca)ds%fafsﬁ T 18tp 33 b aorsyrseforgely fram 25 gl 0Brand
rkayeaeferably i 30“@8[1’. Suliatle po@oﬁﬁﬁbaé@ﬂ)eelallﬁﬁclﬁ&ﬁﬁl@ér@glo‘ﬁvt&@nsny

tl t t
pggétlhgl%rg ﬁgg?g%g})g Cfne ?udléjg aﬁaﬁttcr ﬁ?}gcu?rlssyxrdéc}/ acﬂgalgdlgpag’lc r?n(odlilf[le% versions
ﬂ@%tOﬂMé pely(@hustityl-s-pengine). Soitable sginahictpolymes duobid polﬁ@m&uxrybber
rﬁgdm%oly&ﬁjemglﬁfﬁ ’styregg}’gcr;lbxﬁtnllel C%Sol%rr];m?e %ﬁlﬂ eorg)er modxf ed gAN (ABS

m Xxi ng depend on conposit
SAAES) E’Gﬁmq‘}%t"?‘éﬁ a'éfydrsémemﬂbynebm ch mixers and

cont I’Iﬂhbl OMfids |'1§ia2¢ 8¢ ﬁeﬁﬁ?e)ﬂ b? é:)& kﬁémﬁlgiﬁ@ %sr%%oﬁﬁon@nts ata

R L y.2 Fopc o

RS o F‘%"é‘? 1*“;7 me‘ép Ee“Eﬂ“ R T R R PELof the RomgoRgats. For

mmulablmlqhmlydxmdﬂlmgn@fau&E m?)@bel alji)ﬂ\}éabd)ﬁ? J®syd¥Rdrally above 145° C
OC

S DL SR} 09,30 LR BL O ing PR e o

ofeepedying the/desifegrtenpRatuzgy @ndl' Bt plastifppgshe mignes, maytbe emgloyght These

uﬁcﬂfdb QmFPsf k&b&%e)&QMJ ()955@ Emglg sm &rfd 6\piln(§gljéwf g?@%w z[(ﬁrs calenders,

qf%ﬁ? rom about 20 , nhore

0GBl B9 ST“B“‘E@"%’G“&H&‘ %@tﬂ mf&v dependy the rwmmgmm 0

cabbid&ion EﬂBanbfﬁ?Qtaﬂﬂixh@ add déﬁ‘tﬁxuoﬁshxﬂxéﬁ@h%sorb@%ﬂnﬁoﬁﬁ such as a

Byl R G ROL NIEL L Qo RIHR) S 0 M
ARl sh By & pdFry Pt S B8 porPv

cerprgition @ilbigeve Fh}ghentweldlﬁg ‘ﬁ'dr(s.‘t-b!ﬂkelﬂe p:olpﬂdrﬂtﬂpifally the conventional block

SRR et Bdnk AN untsar?tﬁatrgﬁ &mﬁ%r% I"I?’O cBm 1t10ns Q%engrléllyZl&)r LBE and TPV

COpOl nmer to E al so roma
C?‘Bpoéﬁ'ﬁﬂﬂ’ the weight ragpraf bbﬁlé‘foé?lalbﬂyo mplyrhl@k c@Blymer miybefrom about

90:90 R010:90Nore @Iefe@a%lyﬂfﬁ))h 2060 808 hdWos ARG %1%55 tz?'c’o 25:75. For

SCOSI € ti he vari ous Cor‘rponents
TR Pl 6 v e aie (R P o P eGP P iy B o pbout 49:51
tcdbawmcfi:75g mbie refidrabhefr @B 6t hbont 1Hy90C Inanacbcr&dts%mc polymer

%ﬂéx?étgo?lxg ttli \{el?gté& 8 o gtf nlglutltx-gloc oc%ﬁ%'yrg%g 0 eﬁp ]maﬁ gllé X n%ﬁ)ﬂ,a%out 49:51

tofheuts: Qénm@@mmgﬂx frapn3s5:6fety algnl0sH0n The mUessayibg ciainged by changing
t@lv§§5§lt9 kABE 6 thea\ﬁgol.@ &Gﬁ%&{ép gfh@lle %Sconsxﬁ%ggﬁerﬁure Clglgéaltmn

ils have a certain esi gnations an f
t‘i‘i%ﬂﬂ‘ﬁ’é fr ehagging the Rhess qontimiyy py eheesies thé Ylswaryeatwb bf the constituents of

aSldhd @l apefsOf sKilRE in thE AR h@& l:ciﬁleh@ﬁ@cstIr? 150 parts, nore
prefg&a@ 0 to.100 parts, and nost preferabl rom O
to 50"P F' d copgposisions M coRipif PERgEssias gjfs. E‘%SF%}F% av%messa&sélds-
Rebhpt pypedsing-bigheve a caifﬁirlJﬂs'H\/I(ﬂft51ghhﬂlonEm§d pafithid, RapthdIE BVRomatic
p;o s B{lsoa(;‘eezﬁ Juﬂgoleoff r &slé] engeesaH%S %&g du t fn%%rp%e ggbgy?(@rg)nﬁﬁg parts,

sone ys cal pro er ItIO
alal‘l Tofest pwf;rabbfefrmwéﬁmrtswébﬂ prteGpartt aff tbiyl @bintr saksloyed. Higher

aﬁblgl:f:‘s &F2il nﬁzlte% %mnﬁrtoe%@f)r%ce%m f rﬂfé r&hﬁiﬁé?\&y?ﬂ £t tlre expense of some

o] al cohol s i ncl udi ng
P@Fﬁégr/@@eftﬁél Aitipgal plmesgllng: elézr m@tlche,cp@,vem(qyeu weess faly arid salts, such as
caldith Usdhra@ of AR éle)aﬁkey&@iy)a%%hﬁf &clu@@gl%‘s%po@ﬁi&ﬁol ethers, including
especially Goup 1 or metal or zinc-,

derivatives thereof. It i's kpown that non- hydrogenated
rubbers such as those conprising polynerized fornms of
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but adi ene or isoprene, including block copolyners
(here-in-after diene rubbers), have |ower 5 resistance
to UV, ozone, and oxidation, conpared to nostly or

hi ghly saturated rubbers. In applications such as
tires made from conpositions containing higher
concentrations of diene based rubbers, it is known to
i ncorporate carbon black to i nprove rubber stability,
along with anti-ozone additives and anti-oxidants.

Bliudot ethedd, Qol)e80P CinY 108, S(paK B 6lieRers taad b8! shik- eé?&tally Group 1 or 2

Jne\alleon%gn nvq ftext remely low levels o
unsat uratr o 1‘??818‘3? i cular application as a

pr ot dtis knesvnghat fcacieydtagyrared hibbére ﬁﬂh esihose o gl gslyr¥rized forms of

b r re ! reSI St &l ere e

atf;i‘e{g:iegi@(ge g% o?{f}g%}%?‘ng%fock co ém% s (h I—m ggi églene rluéasefs %vre lower
fgEier d Y otopireni exidasioposinpiraits moﬁtyror bigitly eattrateirabbersPQ
QE)BM;an@HB GucTBEtlrébQﬂ!adecf@H &H@\?sn%‘}! Q)Qnﬁx ﬁ%:éﬁ CIJ c%ncteﬂ'ne 1ons of %}xene based

%It]y? of choice absorptio
BPE el tsikayyn f?zélﬁ?@%ﬁtcaqbpwa%mm@s rt@fveréablbtmlmm @nti-ozone

dddtivesded anASTNANN. N1OLi-UNER dopol)hdQ acddeihato thDNE3éknt L;}L?eﬁt?on possessing
N339, 15 N34

2 2
i Gl gt R 2 e
(35, copi6®Bed oNABAnatddy 62yeathbfi6GstanhNi iAdla dh MBS artDNROBrm NS,
NIAQ acks. have iodi ne
abs otrléltg 1%%)2 %;m“m?’%g fﬁgéﬁ?[@er’tc SOUB g and aver age
por e Fobtoprrptional g Vi an9rhPEQPpRlivaticse cah@y ble@@ isghe additive of choice

foeue Ei&blipﬂon an8 Efﬁlulhﬁﬁg ﬂ'@{e}ﬂlegl Repods&itfli a/g' &la c%&?bl%{cs include

Q t.0 #e extent cost consi derat ons
gﬁ“ @n@@u@ Oaplpt i £4t4 DRE- NRL: Prdks 8HS: NARGCINEI) B2, N339,
NPT AENIS 1,a1368, mlaaﬂm;swhefrseqﬁsslz BB3054h INIcisb Q\IGM NY84,2862,
I@?%g Q\Qﬁ4 tﬁ?%9 lf~P9O7|’ lik(?‘}{og h}y99§ %9‘?91" e%g ga'r%og g?aglf,s%ﬁxg 10411% absorptions

reedomt0|nc eaternatlve
EepeERme tal4Sake, aniaverige hore dolnm«rse@gmg fiomrl@so IAAtemii00g. Generally,

stnla@er eIk siRfl cdrbisn MERS &b @mﬂ[)yeed a8 ﬁle@%rﬁl g%t bdnk Xeratlonsope dmt For

tions, |nclud|n er nopl asti c

|
"l’aé‘y 'ﬁE apPYiCAL ASithsnPTRREYt B %IO%@W%IVrneramduble@ésdhmm gquire il or no
caﬂbbrl blwkj tﬂéiﬂiy&ll&vhﬁl@ caisRerkBlONRigh @e&io&l{@*ﬂ@lﬁdmmtﬁé plgInents or no

he anti Qzonant s ySi Ca
e 88 n%‘ tighyedd “éé °M§Wﬁﬂ¥f&tbea?°£°ff>ﬁ%i V%ﬁérwe pasaibility.
s ur f @Qﬁipﬁmldnspmdt.lémg the@foplabie HkaS acf:cfrﬂ)lgg XbedfVentn nid4 QI3€ contain
a tectors, t act .
2t oiohﬁ'ﬁfs JraMi- &?daﬁﬂgﬂgt ?r% %roownq a rutbger cheéx}l%tofé%r?%% sl%ll\fh agtl—

oxygen or ozone al
ogengntemay kecphypirelpriotctaisisugh astvely metesidlathadopéieniad sprface and protect

tlliB-HaM h@&%ngeﬁjbr(ogbﬁ@(tr %Qﬁp bd. éh)em[%glgyrg&éctors that react with o‘{ 1l Or OZone.

d .-t%?e enedi am nes, | at ed ction product
bl sbipice] prtecigregidid sire Bivesly borepd oq@qumhemb|bmlated
dafmrrtethsalmrdﬁmlﬁnol,h])iﬁﬁeﬂﬂbk:eﬁﬁﬁtﬁlﬁzd Bﬁtyl;dﬁ& l'e\i&tﬁn pl%u%c&Qth pRfesol and
nts l.oester, anti oxi gants, an
BN FR RO, SRR subioyifE: Yaroaniase duban sy gme,
diphertylepe mgpgdagts,auhmewmmwfw afd Bladds mefedﬂ I'Some Rpleysmtaayeltde
R R —"—
' é@ildaytrmlvm%‘ 2%ﬂ’ﬂntl@ﬂdad‘ammgSWWgS@aﬂMnKWmcrstayN LHLS

aﬁkmxld@ﬁflW&@Jtayﬂ%ﬁgﬂyﬁwgvsﬁ%‘ ﬁ)ﬁhg@(ﬂ{am y &§§TQ?§EM antioxidant,

antioxidant, and | rganoxTM anti oxi
5 af“&?%lt PEigidants on s3¢h aPBYiERnRL TR At isnts anéz@fnaqwgltsué@dwﬂl
pweifdrdbly fermed-stsiaiby Ynd@ni@ipratetal Ni ng and non-migratory. 75
For providing additional stability against W
radi ation, hindered amne light stabilizers (HALS)
and UV absorbers may be al so used. Suitable exanpl es
i ncl ude TinuvinTM 123, Ti nuvinTM
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144, TinuvinTM 622, TinuvinTM 765, TinuvinTM 770, and
Ti nuvi nTM 780, available from G ba Specialty

Chemi cal s, and Cheni sorbTM T944, avail able from Cytex
Pl astics, Houston TX, USA. A5 Lewis acid may be
additionally included with a HALS conpound in order to
achi eve superior surface quality, as disclosed in USP
6, 051, 681. For some conpositions, additional m xing
process may be enployed to pre-disperse the

anti Fgﬁrmﬁaddlﬂ%dl stglﬁﬁtg% W@J&a‘?gn %r?glkd amine light stabilizers

absor bers, izers

(FaLPng é&"dﬁsorl&ﬁdnaym%q Héﬁt Stytable efagpies p@lus*?r“ému\bdﬂérlas Tinuvin™

Tuky etmﬁwfnmmz ’ﬂiguvﬁﬁmt7@b|'[¢m§fnﬂ\s$;lo| DTG RGeS, \&ﬁ‘ib%%m .
$ﬁg§ ﬁﬁd tq as curin Lor vul can|2|ng agentsS) for use

“PIE AT I Ja et it foyy HuSpblais, Heyston TX, USA. A
Ipvencidinay baaiedonum&mdcswmaanps esimpdfind ii 8rdbOb BEHKVE Superior

are f art, including in USP s:
Sn@"‘fgg“%g?sas Q@ﬁ Qg%ﬂ@i 478, 4,104, 210,
4, 130o58/B¢e caﬁlp@@@@(ﬁﬂdxtwnaz ﬁﬁxn@ékﬁoceﬂs 34 0¢ exapllpyed t&;ﬁ&dﬁﬂease the
aﬂm-ggﬂanﬁszptl oéonggt; 'ch%gn g’\’% rbe 9and)/\p ﬁ%‘t fxéérs to o%rg q

curing agents are enp accel éerator

mASteTbgE GRdsubssguently tOfgmwésaneablem there fmac el er at or s are
used Stuﬂib[éQFUsihﬂi(mé Qg%ntts (1% rSBG4da6 ad &W&r%k‘ﬁrﬁzﬂi%%t{) 88 use herein

a vul ¢ ation and to i npraove
'ﬁ“gﬁéWW Boproris e g e pseeomP Rt bxipiey of hefesoing
ngregials erifoolil imehd art, incBiding lirfUSKCE 6]768,64308,8@8;55B) 3,058/4Y8, 4,104,210,

[ S
ABEEENDy 988 TR PE P AR oo T 5
4, prerepudlsl gasedisuring Geds pro etablgmd abceigratprls agd culress Gitopsmay be
ugéataﬁlzvel‘ﬁ OXROIShbis AR Wk BRbatrol ﬂle AROLAS: t&ggg%gﬁé@mmed for dynamic

conbi natigns of a primary and a 20 se
HERAPAG P IRPHR B ERSHE Wi FEotHes SEeORtEgicle. T one 1
eabakxhet atsmgle b&bl&gtdﬂ Sephrhd’ﬂ} 08 rhtOf is a5k Umﬁespruna%l&&leﬁ\ﬁor(s) may be
fﬁo gp 3 %} rg r to activa
SRR 8580, BoR B0 3 B0t B o o
b&m ‘IQE!t <F<an>851’f0fn vaedghe | Ieraaditlmr smigpelinging |cbryb1p)at16ﬁhm' @ primary and a
s@c();ndagj a%g‘elépé’%yr'nn%at BL g&g %’Jh?h?é s‘éc?géa.rfacgel rg'tgirt? Wh‘rilxts.edb egntm er amounts,
han "t hose produce asingle accelerator 1M
S%dﬁ frpra ﬁbouag?%ty ahpuhd Plz/row or@ct@epteramamt to imrprpvdibe propeaties of the

cWid &hiciar €ontatichs be Qgc@lqraths géﬁ’&ﬂ@l rdA QR H s &ing properties that are
rod 25 satlsfactory cure at

er.at ur es
ST RCEY A R B B3 B P B er AT S gt dyed scton
ateelearagiensy triugldivhidheee i@ affitke dy ncﬁh&hﬁp@&b@mgy@ﬁb‘éraﬂ&es yet produce a
sﬂ%&gtloxﬁ{ cﬁxte%lg gi'g&]prg hlrcrz? zal(.E ion tem%erzliélprﬁ I'{ﬁul{) a&%ﬁg téeéaggle¥se rlrllltgf‘lt ali]so be
ugedi §21tﬁlbb§xpet dfiacrelgrasors Ehaﬂ rﬁae«r’ca mied drsthe phiegelnt mwndsxeerm,irﬁses
d@nl@lidegaéuam@ﬁ)gssthlomp EseftlﬁgzggL ghun&n? Lﬁfehm{ié/s AT Lrg ant tt and Xanthates.

enam de. a secon acce erator i s use ateﬁ

Psf‘é‘if%h% élwnmaae@le’@raaqro%a sulfersmidee FAlsPapnd agelemaiodisesd, the secondary

ablelehikd? %&ﬁ'@&ﬁﬁ]ﬁi @&fdx&Mx%fﬁﬂb&M%ﬁ’me@ﬁﬁcﬁh@ Certain processing
@r ocessi n and cure_acti vators such as stearic

a
&P HFEde ﬁt%‘srfa‘g? aéﬁ%%ﬂél%@%ano TRLAsHRsr 5 dEhep geragide based
coringiapgntseageeustds cRsoRivats By ca@enBiidy\ba i@k $n @inbGHRAGEAdrSyitha Buitable
c?a%gr}‘li ﬁglu{ieq“ma )holﬁx%}pzlin:‘)eorugzﬁ' atet- W A))’I u{n‘ét%bll S c:oatl#rgethacrylate
(TWM?}W%@W@}BH’%(RA@)MMMGpsyla!alrae (T(AT(IS'.PIMh)g otltersi &k yfl peroxide
YRR 248 dehts Aeld | cani cnown i
SR A gl B R OMIAL B G e o
coagents used for partial or_ conplete dynan1c
vul cani zation are known in 78 the art and di scl osed
for exanple in the publication, "Peroxide
Vul cani zation of Elastoner"”, Vol.




10

15

20

25

35

74, No 3, July-August 2001. When the nulti-block

copol ynmer containing conposition is at least partially
crosslinked, the degree of crosslinking my be

nmeasured by dissolving the conposition in a sol vent

for specified 5 duration, and cal cul ating the percent
gel or unextractable conponent. The percent ge

normal Iy increases with increasing crosslinking

| evel s. For cured articles according to the invention,
éj{%‘t rﬁm@ %Ts&@s@& fod g)learrn thﬁ%ﬁﬁc%tlgf S'i’er )i%ex{(dlé;ag%% on rgre?ﬁlgs%%er", Vol.
?%@O?HV@ﬁWEéﬁﬂﬁé wel | as bl ends thereof possess

I mpr ovied theﬁrfuﬂpﬁﬁ@bﬁolly'n{eycoﬁﬁ [H?x?grc%gxp&glog 'i§ @ [ea& E‘)}E_rflally crosslinked,

onmposi it is | eved,
§ éﬁ%P’i“y"SS *Ph‘ﬂ may Tﬂneﬁ%‘\‘&d@bﬁ‘ﬁé‘éYlﬂg taﬁcqafrpoml@waasolvent for specified

dheation) Shd’ c&tc&lﬁtlr@rﬂhel pﬁﬂdélﬁ g@ dr L&lbbkifr&%&ﬁle APPRDAEANTIR percent gel normally

e
lgé‘palgc e A eaix & nCI'OSSq I'J.HE 1ICV tOﬁ %urff{,aétéc E‘ﬁtaccegﬁ[b?dg g’FIUB’ﬁ%tIOH the

rereantigelepeient tSIdeénreij in thmanzel &bxyn Jrog8wsentpr oved mel t

str eﬁ@m mfb%QﬁE b

Tl u COJPO §1er:rré étﬂ:ﬁégﬁ %X.AD?A .j.lsgwqulél%lglg l%reo %osscssalfnlproved
PIESESSHA 'éﬁa%npa%twow@ﬁmpqswoewﬁpwe@eimea Gﬁawamelt viscosity. Thus,

thm&lﬂ&ftﬂih i3} m&d%&%ds@a%s laf E’i%ré‘%@ k@ 0B pheaintE @g)teaaﬂyswhen formed
her mopl ast'i ¢ conposi tions

.curre u
nRage °?1§f ef“aladf/“ﬁ%‘ ‘ﬁ‘h \/Aéﬁ‘ie SHRe s ‘%ﬁ REGSCTE: GRIRROP HORS3g% Plprds gereof
uniyo¢lg pevbess ifniptol @imseltGrengthipeiperaidsli Itﬁekéb? Slloﬂm%hh@;&eéiﬁtaﬁtﬂtlﬂblock

L
c?v?ci)%'x}esrsc%%i ﬁfgﬁlljcmgx%%r 1b (e)sr;])%:la?ly T?{% )?)Zerx]lds &oqi% rugeﬁulf;ﬁg%gsg%({ ia Ifoan%flﬁa
thromgfarmirg acﬂel)catmewmre hélbsrergth fslcakedly dndegeatd.i cl es,
exp aﬁﬂéplbﬁasb@yﬂpggtm%'s Lc'c&r@&x?%o thP lﬁggfﬂmg}sah%rcontam organic or

car oRates such as cl ays, mca

BATERHCAGIET P UhEt ityrs sugh R iHEHEE SRsl B arbensiaplass fibers, polymeric

fibeda (isdeting, nykbﬂ,l‘ri}@ﬁl, cﬁﬂtdﬁﬁfo‘ﬁlﬁstﬁﬁﬁmﬂﬁfyﬁaﬁﬁd@}i miefaCAiBeel] ﬂﬂceg& particles,
I tes,

e%%*éq?%"ed oSS oy PR En & b amicnr s Humigp
ajuntinpsilicates Oallllran@hbmbmd @rbootvhkers catldni fivgrs agesagicBincluding
n@tllo%%ep afomhﬂ:}/ﬁgphftg eokP ?ets tagJ %I’Ll‘l’llﬁse Eucp QP sq h 9 carblge Silicon nitride or
t her nopl asti ¢ conposit

titapias. u%rﬂﬁ@bafq#@r Ptbqrég@ixwgmmemsalsqmymbleyqdrfexdeggédlewndmo
convant iheidplasip l:dilrlpﬁgtlctng 6l EHBRioR UiEJTud?:?g thﬂo?eg&hpﬁends may be
nol dl‘ﬂ’g extrusi on. nol ding, therpoformng, Sl

PRSPSTTY coBFEion °lﬂ‘rﬁ%§°hl}1%’§%?‘t°h AbPEFLG momlwwwaﬁl mglding,
tiemdlofortiy; sltsk efolingl@st mol@fg, f sk molding| camdineg @1Hnt bthka¥dBhiques.

PfllbL {Tﬁc udql@){rb F%l la Vﬁeg f En Cr%% bke) ro asetg g? E:aftgg'trt]%nﬁ ggrtogggeg el?‘% edS ing blown

fthh@rOfC@FQégm ng char act er| ZI ng disclosure and the
exanpl es that follow, the following 30 analytical
b may be enpl oyed: DSC Differential Scanning

TtEC%HII orlﬂfeqngfgsfy results may be determ ned using a TAl
nodef 1 fyrrgoingheraeterizing giselosmire andale er@Ilessit fatlgw, the following
aﬂﬂﬁ&&l&éﬂth@Eﬁ‘xaﬂbeﬂiﬂo?&a”m er. A nitrogen purge gas
l%#owo mM/mnis used. The sanple is pressed into

Ghin fi I mand nelted in the press at about 175C and

35 t Inefferantisl seaming dalbmnat@emttema;eafewnﬁm(d%@ a T3 hdd®1000

lgC e%ltpged watkj an ﬁc§ €00 mgcalélgesslopyt aond angutg;rpmpfera rTA‘?E1?rogen7p31rge gas flow of 50

ml/min is used. The sample is pressed into a thin film and melted in the press at about 175°C and

then air-cooled to room temperature (25°C). 3-10 mg Of material is then cut into a 6 mm diameter
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di sk, accurately weighed, placed in a |ight alum num
pan (ca 50 ng), and then crinped shut. The -thernal
behavi or of the sanple is investigated with the
followi ng tenperature profile. The sanple is rapidly
heated to 180C and held isothermal for 3 mnutes in
order to renove any previous thernmal history. The
sanple is then cooled to -40C at 10C/ mn cooling rate
and held at -40C for 5 3 mnutes. The sanple is then

dﬂﬁ aa'i:ggatél? wglggd gla@éd &Qg{!lmalﬂmmt&ﬁlq}ah gag? ‘a T&grb%%l%l (!1 gh%t The

second tl ng curves are re
ﬂ?‘?EPQ‘ |bﬂ§wp'é<zafkhe|5§nm@a§w?8éaa@9vltmée f?ﬂwwmpﬁrameaxrof’flet OWe sample

if xﬁﬁxﬂlyﬁlvytﬂl)to Wot@arfd@ls.lﬂ ‘i’s‘é{heﬁn‘al fo} E'%ulu'ters‘ %?eré?@@x%hlb%ng b@V¥Bus
éﬁen-SOCa end mel ti ng fusion is

SR dde famale ‘%14’%’&’08}%% r40t°ﬁét %F@%@Oéa% v@ aa%b%@nwc for

3- naﬁ)@esamie Iahlﬁle 9 tRknQibatédRtb 1 507G 2 S09TPmiA. HehtitRAkte DRIFRLSING and second
heeQm curges aper}eco%sci stance Abrasion resistance i s neasured
€6 onpression 1ol ded pl aques according to | SO 4649.
The duePaQmeltied peak iomeBumbasi @atimtus in iear Bjyorated®./g) with respect to
tlE:l 1@9&%§seftr@rdrm%et(v@§1t-o@é gnaﬁeé ngg]?ﬂi% gﬂgﬁe %Q;Q of fa98PLs g’x%g‘gupeﬁ as the

mol ded using a hot press ( | I _

area udsT pREGEg Fyve bWéenpéQ°13 andsthe prd ofmelting usipgs ligserrpaseline.

m],sy(;nqtgs@{al,,&or oet hyl ene sheets, heated at 190 C at 55
%%80 kPéafor 3 m nutes, 15fo||ovvedb 1.3

For OMPARERKoR ek HER o BirReaioR BPISG! R te6ord RBSRuSO 4649,

Thb eveplga ghe f 3 measGembdds reponetih Plapiies $& thd téshare 6o Ghiok Qhdl

1 t ' .
A5 53 s P RS SPRYBTR] e 8 e
beimaer M)Seneﬂuoeqethhlene SaeeBoheymﬂt 198156 n55qsi (380 kHebfded minutes,
fgﬂﬁw%cl-gy P5 MPa Po‘?l.'i m&.s lzﬂpfﬂgrgi @ﬁ/hﬁq’ormﬁatef I'Ne%ar e % ues are cooled in

I nstrunent. col unmm and carousel 20 co
therpEesy Bl LpRipe %?fd iRy 2td 3 MRt e 1 puruiase ramaert 19f Gitigs
GJR!:Mieﬂymn M xed-B col umms are used The solvent is
1, 24}. | chl or.obenzene. The sa re are g\ a.
concen? %e Per%%an% c nTtoordplg?ﬁsys IS% rcltt?eg gglymer aboratories
Mdel RII-2 l0er sPadfmes Dibpentriecdndet Phi22q) in2@Gnepp riihe toltpuit ydatedsel

CQMF%@'&X& ane U ed a ﬁﬁf()‘g?r: Elﬁae?l} ﬁﬁ'er?.!ﬂ?ogﬁ%?e@ _am Eﬁicn?ry l\élg(ted-B columns are

“W)‘l & h@SOl}@@tdS 1 e ’étrmmgmhqneqnal Theesamplahate pigparéd aﬁwcwmréramcal of 0.1
glanfd ofbd1thdd i 50 mlﬂ.ﬂtefg@k HWeﬁttclonch% zb@spn%fsug@téarﬁsldr%ﬁkome%e

(ﬁﬁgf ormed with nar.r ow _nol ecul ar g
t Bt adﬁpfﬁﬁir%tf SHaig LR (7 BReryh RO roTBigiegion volume used
IO gkiérslitera Al tiegflow raisS S0m Pfindke 400, 000, arranged in 6

"coc il nxt S vvlth at leas ecade o .

sepalreg At e%mgiéﬁcolhﬁ%n ViR ‘1[““ uﬂanrm\?\% img?gwef war weight
dsstréhutien lystareee srndairasitidndecolar Peiklysmengihafion 4800 i8460,000, arranged
1‘ gm{o@l&ﬁh'n(lﬁuresul@h at lelgﬁ aHQc!ayeSogﬁgp%%%Fx§§ gﬁ%fl rPolecular weights.

_lﬁ)re ar ed grans ] Iters o
g ptarfgida arg |p'efﬁham1| frpmt Rolymguleaboragprigs (Shapshiredde rThF pelystyrene

saanm&aaWQpa@@Q 0Q)”§) aﬁ§ ﬁ\% rﬂllnlxgé% Jpscgl{/ént fo“ gl%ﬁc@;: \\%%Hé%&\lal to or
for | ecul ar we l.ess than 00
Yl %%@O%taa%&r gemsp a0 laﬂlg'gfsrls\?&wvgﬂt f8'0‘€°‘9ﬁ”{ahwg‘é‘i‘ff fegs than

1:3090 t)au mua pblgstyrdi@ staidatdt &S dissoha aﬂwc OAith §érale @gitation for 30 minutes.
run first and j.n of de a
'[Il;ll-:'e n rrow s%ang gb mixtures are run rst arbd 1&,&5 £, decf‘rsas#ﬂg%lfb%:si glolgcular weight

rghest’ not ecurar: wei'g
cdmpyrande mowmizeldegragrtiby s"thy lpelmylsneammaa:rd pepsaolavplhewaighay are

wei ghts are 78
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converted to pol yethyl ene nol ecul ar wei ghts using the
follow ng equation (as described in Wllians and
“yard, J. Polvm Sci., Polym Let., 6, 621 (1968)):
Mpol yet hyl ene = 0. 43l (Mpoiy,tyfell ). Pol yetheyl ene
equi val ent nol ecul ar wei ght cal cul ati ons are perforned
using Viscotek TriSEC software Version 3.0. 5
Conpressi on Set Conpression set is nmeasured according
to ASTM D 395. The sanple is prepared by stacking

%ﬁveﬁemgk&%hgéglgﬁlﬁ glrrghtss ? %rig(t)l];e ﬁ?i%(ﬁ ng ncglatlon é?ﬂaficrrged in Williams

qnd Wagh & Ralym. SphePoliins Bet., 41681 C1968)F: rNbiam cihiae 7 04 @Mpli2yecds)-C M
conp rﬁ@&h@@né@hﬁﬁgﬂt nﬁleé\%%wmag@gnwsm ;@rfm{ed Bgrmlscotek
#ﬂ% ‘gwlie foll'ow ng conditions: zero pressure f or-
O 4ol | owed by 86 IviPa for 2 nin at
G&ﬂﬁessi‘oﬁ)sétowed by cooling inside the pr ess with cold

runni er.at 86 MrPa. S for densit

roas i BREC: £ B e RO RTTY 00 AST RGPt by
fAskisgi? etrem tsmetarreundegies ofiB 2 i 20men, lxad 0.26 tansthitphess until a total
BEERP mhn&eé&wg?{%s glé/%m Rff 137 o BLAEUL AL ERER Dotdea

dul us St or age I'es ‘are conpressi
M%félt?l%é Pigy2 mwswni@@s follﬂhélgmféincalﬁdw@ ppessugefot 3 min at 190°C,
SRSRA by 30 MBI} 2 At RES %1@@6@@%51@1&951&%&&&'&%%&9 Tunning
Stora%%[P nodul us i s neasured according to AST
dr equi val ent technique. Optical pr opertr es 20
Pdnkiggs of 0. 4 rrmthr ckness are conpressi on nol ded using

a ho #4095- 4PR10
pel | SrIEE Rl N B0 o R AR B S P Messuroments
astseske &t ek otk QfbanDCpreSsiog ushg ASPY DISBVCHRAB. f or 3

mﬂrnlfsgéahmllEYSéraa W@m&.@f 3 mn, and then 2.6 MPa

I'mTs en cooledlnthe press with
r unn| HQPIES@F%PKRB’F%P“&P“P SingPS TR 1924y Texurphgnd 2 percent secant
el hre Ei8asoiad iﬂaprdﬂgjto ASTIMB-780. €5t8+863Gn Sddlus RthdaSidbd according to ASTM
(?,gtdr ement %nsr | e behavi or, recovery, and stress
“axati Gh, % &'fty is measured using BYK Gardner
(PiaEeLrgaredtleas specified in ASTM D 1746 45 gloss is

meas 0 t |l oss 4

S eCIlF lﬁg tl% @%g%&]s% er?ﬁg% g1§ éa t s‘prg’s géarver 1310@51 #4095-
1%RB\TKG EBiIF@ ﬁ@rplam@eﬁrgarmlymg@@rmhy)!@ﬁ“hneas,ﬁ@@gd at 190 °C at 55

ger (@md"d)' 6r PinMoll&¥ed by 05 Mpa Sor3 R0k, 'aﬁdj tHe92 %%ﬁ’affbrl Emnm The film is

ur ce to renpve surface ScratC es. 30 Mechani cal
tﬁﬁ‘"ﬁﬁg? ¢ip &g presspghapaning cplg spier 2 d 3 MPagieh | i The compression molded
fBink &8 8se8 fof a;bti’daltﬁ&bs’ﬂbélnﬂﬁts ItdﬂlsrlH’HeEa)(rlo@|re<Io%l'§ | 208 stkeSs FeRAGIOh €d

usin ensi |.e eci mens.. Sampl es.are
St ot MRB PRt B ASE Rt M8 B L i D178
Tensi4beglest isergluied asick B Cagedr Ghnsnadtertiviemigloay 45° hegpedifi@idn
A4 pansaverage of 5 specinmens. 79

Internal haze is measured using BYK 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 measrlred using ASTM D 1708 microtensile
specimens. Samples are stretched with an Instron at 500 % min™ at 21°C. Tensile strength and

elongation at break are reported from an average of § specimens.
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100% and 300% Hysteresis is determ ned fromcyclic

| oading to 100% and 300% strains using ASTM D 1708
m crotensile specinens with an InstronTM i nstrunent.
The sanple is | oaded and unloaded at 267 % mn-' for
3 cycles at 21 C. Cyclic experinments at 300% and 80C
are conducted using an environnental chanber. In the
80 C. experinent, the sanple is allowed to 5
equilibrate for 45 mnutes at the test tenperature

bef o reok asd 306‘9) Hy]st@reglpﬁ déérmfned BIDY S}‘I’cﬁé 1()%8 ﬁ)ylﬁb% %nd I%OO% strains

exper.i rrent t he retractlve stres

Ystig ASTMIY 1{P8 micteteige wocimens pigh rdasson¥dnsthumente e sample is loaded

a‘neﬂﬁlvﬁéd/athST %alih! ﬁxp@&leQBQP@ ah&ic CAeibA %OB%QH& &da@ are
unl oadi n the strain at which

|
GoBE Bt L BHEE. TiHHA0 “GrPBrEetie Spisidvtioyed o
qqsﬂlblrefe iforedd mdrsites HiRoctest @imperattict befbre xelfiHy. & the 20 *@00% s@fin cyclic

s ckic. | s th
oo, Bk el B |0 B bk s 0 R B R g gperen
reqqaery or all, mpeaeﬁnﬁgwcoybmeted fBiny te rstrualcadiag ke usiig HRasAln @tvhich
t8d loRdeRREER e bale 1AL, nthérﬂgjrcéizrcgvgr?Es f%ﬁneﬁogf S using an
InstronTM instrunment equi pped With an environnental
chanber. The gauge geqEL Y was—m X 25 mnx 0.4

mm After eqU|I|brat|nga 70;f mn in the

envi ronnent al chanber, the sarrpl e was 15 stretched to

50% Stheraieris the S@B@%enfqn tyclic ISidiresiad syasthd @e0i wiggk thSload returns to

b OReh 1 TRy dichOUr . The percent stress
rel axati on-after 12 Rours was cal cul ated usi ng the

f or mifress r%xgtqﬂé%@e%?daﬁkﬁ Hersent strgin and B1 2C for1lQ @ours wsing an Instron™
ikd@ihent bahigpsd witeanl AREbnAbntad OB Bhehafide g%o&%tﬁpwﬁﬁg mu 225 mm x

is the_|l oad at. 50 ent strain after
Ofhgi efﬁ&‘t‘%‘ﬁ@&‘gﬁbﬁ fropin irdthe visermentsf pliamlierciie sapmle was

S?Sﬁﬁwﬂ 55 0Mestrain gt 333 Yhawis | tSyres@ﬁNai}e&Bdeg éﬁCfuﬁEtlon%@tnh@&S 12 hours. The
pUx%errt] Gre el SbE GRTM ﬁ p%%»«[ yyﬁulate AL er%{%xf% r Yy consists
no é (1

a gauge sectlo B rmwith a 2

rrm notch cut into,the s Ihalrf speci nmen
| ength. The sanpl e)‘lgutges%?%jg’ta?ﬁ LY 23'(}3)%m“n mn at 21

Cuntil it breaks. The tear energy is calculated as
here Lojsdize lead @b t0% Hreaingt § trmeand b2 dribyalbadom 5@ pervent styirt aditer 12 hours.

St I airbnsad ndiBR¥d @Mk pePRehts Maﬁ'}éﬁ Bl?tg)ﬁ é@#ﬂ%%&lﬁ%? Ben’?)lgl of 0.88 g/cc or

eci ne are reported.
l‘ﬁg‘éﬁ“ysaf‘ E“str‘?-*i‘e N&eriReo h@réwﬁétfyaow%?)of P 25 eRtien effSorm x 13 mm x

03Cmmwith a einerotch cuﬁnt3 theBArkpl 2€ Kalf tROSFRYIBES ieRAh. MRl A& Hble is stretched
ng, pressure fo

arned.a a nol di
o308 e mle AV bt PR Y G e Rl i e s B soess
ejoggatio¢upeTp thytincht mudmirabhe AnraoaadRer kildast Ebpedinenslare refveted.
Thest, a probe with 1.5 mmradius tip (P/N N519-0416)
is agglled to the surface of the sanple disc with IN -
f or céherridMeckanisal Analypie (Reastration Jempesature)dhs wpmiudtecdom BBE, diameter x

3.Bhen ﬂﬁdllb&m ﬁEk@Inrrﬁ’Jlde@ ﬁxsgsofoﬁ’dé LaRee ér1§ 1 STRASUY ?ﬁrﬁes@urﬁfor 5

funCtl(ﬁtg n‘ger ature. The experl ment en
PoBanHaY a“ﬁ’é‘ﬂlé‘ ¢ (T BEIToRpRAL HFFEL 65 & A delprancavaidyle from Perkin-
Elmer In the test, a probe with 1.5 mm radius tip (P/N N519-0416) is applied to the surface of the

sample disc with IN force. The temperature is raised at 5°C/min from 25°C. The probe penetration
distance is measured as a function of temperature. The experiment ends when the probe has

penetrated 1 mm into the sample.
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DMA Dynam ¢ Mechani cal Analysis (DMA) is neasured on
conpression nol ded disks forned in a hot press at
180C at 10 MPa pressure for 5 mnutes and then water
cooled in the press at 90C/ min. Testing is
conducted using an ARES controlled strain rheoneter
(TA instrunents) equipped 5 with dual cantil ever
fixtures for torsion testing. A 1.5nm plaque is
pressed and cut in a bar of dinensions 32x12nm The
mapl e is clanped at both ends between fixtures
sepa ated by 10nm (grip se aration AL) and subjected
i’ %‘F%‘"f%ﬁﬁ%ﬂiﬂﬁ% Smsperefl P RUPITE R mjldzé)é)lé;ks formed in

a(hs@r@e it 180°€p1) 10 WiPa prassiite foe Fpaiuteh hﬂd&hetnh@tet 8JoFdGA the xess at 90°C /

nﬂp es%’l g 1?]cond c}egﬁlglgggan%q{li?&&%r%ggdn s P%%te 'xggg%’rgmems) equipped

Vb@tdwéemllkvqr fpelre@écmtormldesﬁng)er cent to ensure that the

tor qUe) dnsn S-S amqt ,LQ@L of BifheIRAS 9&?5’%@5 Thf SRS

in the |inear regine. tial static force Faﬂ?
clagoedt heth prdes Hetyeantintures mwpﬂ olda)n (edp praventAls Iaatti(lb_lected to
sﬁcl’d%sw§@ﬁpérﬁuﬁé@@ﬁ fdRe §RE toez)éﬁ’@@dco&r Q55 uk§eaclia‘§én‘®craﬁre the torsion

cgnseguence, separation AL 1ncreases
TR %ﬁﬁ@?aawa? @ an ﬁ%ﬁ"{;‘i eabery §f 18 kr9{reihe sheinneiplifydg bejng maintained
bekdnai p’bg:emt)dﬂl péitent 6 ensio kRS toR@eRserficidii@nd @3¢ thdReasurement
SLORS, AL 1; earer maxi mum t enper at ure or when the gap
RIS 1958 P8 % ur es reaches 65 mm Melt |ndex Melt
i ndeAn initial jt2Xjc fose ofda g irneaihtiined ook N dwith PreASE MadR in the
;ﬁégwhem%gl %&o%%gu?s ;&(53 a chseqtu?]nc%\éxﬁﬁﬁ%ee)éﬁrggon IAE' 9nc|rées13es with

o measured 1 n accordance W
thedeverieratusth POty @bdvg the mATRESF sofenike abiyt df dlpokyerepsirgleu The test
slrobssdt 09 nfakitfunQbnderAcd d- QR th@tQip CAVRER. ARalys] eJ 65
fo?t cted according to the nethod describe ush
88°*081. The conposition to be anal yzed is d| ssol ved
in tMel hiderr oblg ligreaweuraintlacblimeeditt ASTVIYS1238,|d & itioM 190°C/2.16 ke.

MRk By Pl g VBRSSP Yo o T Clo e

A(TMFing rate of 0.1C/ mn. The colum is equipped with

£ hen eaAlA Rk fre o e N RIS iyt
a@ﬁ'iﬁﬂgéo the @ﬁﬁht)h@smbbdmﬁsbf/ 788, Jhe meupeiadn tgbd delyzed is dissolved
il BRGNS aRif IR 1o &l/étlﬁﬁz@ 91 a%%lu}{ﬁ QBH&!BIE%%‘EL%N%H}S% Fsg.lﬁ')less

from20 to 120C at a rate of
SiEH APy slovhereduging F‘@éenwﬁrémﬁrt%%fh? efoP 9lingdas pif-1°C/min. The column
iscdqpipged ivith ta g knfradg dﬁéctoa &QAﬁlQEFTdh}ﬁn&h&ﬁraﬁlfcurve is then generated by eluting
tetr a@hl or Pet hane- odi ghl or obenzene to

e SR N R DRl o Heuson %ngmmweé%ngé?eeteﬂ@éam of the
eutlmlvvredtnalddolsmmng)mmmdo yeche akdtadf 1tsh@midibe and its
e NNRH Sk 150C. The data is collected using a JEQL
Ecl i pseTﬂ%lgOOI\/Hz spectronmeter or a Varian Unity PlusTM

400Mrke SARFIE &Q%Qﬁa%dm&% asﬁmﬂgelp 90 L1 /50 3Gxfufisgnance

equency of 1 data is acquired usin

te&feﬁ‘é?mﬁ“iaaﬁé [ashpdichinsgbenpaiedo ? B el i 240 BrmBBrigbep g gamples are
drsemti aid IRMogkalzay by ﬁE&m@@d&lnﬁbV endtsRbiTelN 1511 §008! The diLisSEllected

usu&l%a Jgilgig'fg LP% Xo%ﬁtﬁg SRS tzolér?e eéPr e\j adlfllﬁ%flléyaé T“félé(le)o v agpeectrometer,
corresponding to a ’C resonance frequency of 100.5 MHz. The data is acquired using 4000
transients per data file with a 6 second pulse repetition delay. To achieve minimum signal-to-noise
for quantitative analysis, multiple data files are added together. The spectral width is 25,000 Hz
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8l with a mninumfile size of 32K data points. The
sanples are analyzed at 130 Cin a 10 mn broad band
probe. The cononomer incorporation is determ ned using
Randal|'s triad nethod (Randall, J.C.; JMS-Rev.
Macronol . Chem Phys., C29, 201-317 (1989). Atomc
Force Mcroscopy (AFINI) 5 Sections are collected from
the sanple material using a Leica UCTTM m crotome with

a FC cryo-chanber operat ed at -80 C. A di anDnd knife

[ ter |ck ess
ol 588t e S04 20 0L ot SR Qe L1t g broma
bayd prohe ekhe cempomyintrrmoraiing is getenmikeed dsidFRAng Pt inrbrmetinglt(Rdnd all,
1.URAORLy. issithalihdh, Brpdoul aearfiome ape, The sections

are examned wth NanoScope I Vfm Mul ti - Mode
ARy Forcd m&@p@ymmde Wi th phase detection.
Nano-sensor 10 tips are used in all experinents.
SpecSettians Eﬁbﬂlétttifﬁ’fb tinsthd h&lp]fdlhitﬁﬁé ﬁ@nﬂ&ﬂ&ﬁ-‘daﬁ)(ﬁ" M rmclt]otome v]\cnth aFC
venti pn.an nations thereog
oGP RARLTERG S b e R Bt e EBT 0N 1 SP e oo
thigkrey °ft1e0 21 8 oSPF@eS devlaic edfdsldctlosed eicd orfatdyand ppended

standar@ ARM Becirten hdtf 9!&9&%?&5 v\flﬁ{ rﬁggnlé;é/arﬁ%g lta)ﬁgefﬁeﬁs%&gns are exarmined

@hOQ%Aene 4- et KI-I- pent ene rene
w o3oRs VA" MyKiMade AFNE iy tApping mpdeavitinbatsdetassion.j Nano-s ensor
nmh&tpaﬁﬁan@@am&ma conposition conprising the

adm xture or reaction product resulting from

conbining: (A) a first olefin polynerization catalyst,
Sgedifi¢ Bnbalimeaond ol ef i n pol yneri zation catal yst capable

of preparing polyners differing in chemcal or

phy shle &lloping sreeifit embotlimgnts ©Offi the Jrokntive rndaroetbanatiahs tigreof are
esﬁe%taﬂ& Xéfrabﬁe’oﬁtd Hé? Gelﬁgﬂéd\{ﬁlb?&t‘ ﬁ) ﬁ%&é'ﬁ%h&t%&%& e for the appended

Condltlons a chain s I'i'ng agent 2
B0l yner forned by pol ymeri zi ng propylene

4 melt b&ydoptblyrpe iidrReEhy pBlyyieAifg propylid Of-H&hyl-155entert; @fdene, or another

fin ¥ner|zabbe cononagrner in

CG e 1, and'a co oqvmenza%%c Q 5 .0 the |
pradeli s o SRTRDMIPT RPHTEet B SRR e the

OSI

- admisture pro'ppcpqﬂudmh)tt rq:selsma framngothisiging:conbi ni ng: (A) a first

ol efia, R MR bl§@£rtz9t'{bn%§§@sty5t havi ng a hi gh conononer
i ncor poration second ol efin

pol YRt segere PlsAn polmagrigation tidollyi gapable ofmyeraries polymers differing in
chediealopHyaLAl Qfd)pérﬂg E¥mtIRSSlyrte 9;@?&51 H}%Eﬁﬁ:&tm) asf eﬂﬁlé‘-ﬁénl’
han ercent, nore preferably l'ess than
p(’bérte% P2 g ‘8°’Eﬁ’§ 30 preferably | ess than 10 per cent
of t(ﬁ)ea@amhmutmgeﬂtncor por ati on i ndex of cat alyst (A,
and , rocess for

hut
pr epar| n& %“‘e‘%"“e‘ts"aﬁ’e sfiaf AR o g BReTEoBOTr g Rother
Cioomplefins prigp COB@meamblemgmgmuw inghepreseoke®ii @ camposiiérecomprising the

adBEAAIcL biOBacRA HRE &R SrHPIBRRARL Ot her than propylene

(A) a first olefin polymerization catalyst having a high comonomer incorporation index,

(B) a second olefin polymerization catalyst having a comonomer incorporation index less
than 95 percent, preferably less than 90 percerat, more preferably less than 25 percent, and most
preferably less than 10 percent of the comonoxmer incorporation index of catalyst (A), and

(C) a chain shuttling agent.
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under addition polynerization conditions with a
conposition conprising: the adm xture or reaction
product resulting fromconbining: 5 (A a first olefm
pol ymeri zation catal yst, (B) a second ol efin

pol ymeri zation catal yst capabl e of preparing polyners
differing in chemcal or physical properties fromthe
pol ymer prepared by catal yst (A) under equival ent

pol yneri zation conditions, and (C) a chain shuttling

agent 3. A Brofless dr RGBS SprBHiak gdn&%n&ﬂnmggé gEo%me% pomprising

wherei n the conononer 1s ethylene
BRI HE RRQpYlneanape sy more. ﬁﬁ@ﬂ?%ﬁ?&“@ﬂ?ﬁpﬁlcﬁpwgmmﬂﬂter they) prezkylene
ocwjeoddditien polyadnipatios bdih@m@ﬁy’bhﬂﬁtcblﬂgosﬂmmﬂbylgmé pent ene

and o nor e a ri zabl e conononers

ot hern? ﬁaoml\ T etHR ‘fm ?m%ghr?sélh%‘m&ﬂﬂéi’mlaﬂﬁ tion

pol yn&Y i fisst olefn debmcéntatlom&tamst h a corrp05| tion
COnpr{ﬁh@&ond@efk%ﬁ%&gﬁyae(otn%g%lﬁj czg:a e 0 Séreopg 1rgfpo mers differing in

r esul fromc I nin
FRsmyGHER P ﬁwﬁlmpe@mﬂr%ﬁle pqigyer areB%@Undatdb'ﬂfA)mnder equivalent

Pl ydTREtioA BbdARnC aldal yst capabl e of preparing pol yners
diffe 'bn LN tghem cal or physical properties fromthe
pol y gli“ Pege B cat al yst (A) under equival ent

pol yr&rA mtelsmftccﬁ‘dmgjﬂotemﬁcﬂﬁmenaﬁdhezgn 1o ko6& idkthylene.

shut tg wgr %%etr(;r re (éumA Pr tgqa accor di ng t o enbodi nent

5 wher e B R A P D T PRy Pas fantainine mulfihiock cqpplymps
epRobipmeontactingdmietliyh i péntenp aldyneor rﬂc&dadﬂmbmdljnﬁbnmm&&)mers
&ﬁér@l% Q%eﬁﬂ'ypﬂbenﬁéﬂgu&%&ld&u‘&noﬂb Lkartllgn Co, ?]1g'ozrrs Wwith t:i compol.sltlon

a-ol efins, "sald copol ynmer cornt al ni ng
?Pé”rpé‘s'“%)referably three or nore segnents or bl ocks

di ff ehd ddghiitdte Bﬁ%ﬂ&fﬁédu@&&hﬁﬂé frorfy E%?Juﬁlllé inity,

tactiGily geneity or density, and at |east one
of th(égpolfm%%n PD B %?lygu ng essentially of

pol y (B} 2 seeahd plefip polomeeizatibn kadliny baphbl@ﬁ]’pt‘e@ﬂﬁ)g pSIfyryuSre Bi€ferifin

hE0 e S o L EISEE BN, SO RO o
pobdusriggtigncadigionspasde pr ef er abI y less than 2.8. 8. A

mul tiehd a6k oDk ¥ %%r conprising in polynerized form
propgene and eth or 4- 30 nethyl-I-pentene and
e

et hy % AePrOEs aacoé‘%j‘b‘i}f’ W‘%ﬁ wherdimge emonerian istephyleo.

nore,7. Wtﬁﬁl&-lbﬁbblk Q/opbl%&&:o@ﬁnsldglﬁ{ SRR 96 mBhAReKSelected from
gé ering.d Onon r}cer ntent, crystallinity,

t %r pc0{1 st1 0 mi goa og g copg g clog}tamﬁg g’F’@]’"ﬁBP 9r Ro4P, @referably
f@@p ot IWTE$e"p%sfesbmcngi1f&3r1n'g)h1&cmbrﬁ>memmgﬂitl cryd:taﬂha[ty haetition,
Mo%eigﬁgr dkr@ﬁ? fmlﬂ:ﬁt ei(df tl 'Bo]]ymgge b?ocgsroc%rkl)sl P% %?e%ﬂal@ o?
@é‘@@ﬁt’-ﬁdarqpylew 4-predplyl-rentenea pirers, prydtien€.. zm-omﬁmterpyabu said

@ﬁahﬁa%ﬁéb@knﬁ Ryle&ne “Je%htnﬁ)sltrmd Rhh, QF s t5R13%, more preferably
lesthanXlger containing therein two or nore,

8. A multi-block copolymer comprising in polymerized form propylene and ethylene, or 4~
methyl-1-pentene and ethylene, said copolymer containing therein two or more, preferably three or
more segments or blocks differing in comonomer content, crystallinity, tacticity, homogeneity or
density, preferably said copolymer possessing a molecular weight distribution, Mw/Mn, of less than

3.0, more preferably less than 2.8.
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preferably three or nore segnents or blocks differing

i n conononer content, crystallinity, tacticity,
honogeneity or density, preferably said copol yner
possessi ng a nol ecul ar wei ght distribution, 5 Mwv Mn,

of less than 3.0, nore preferably less than 2.8. 10. A
mul ti-bl ock copol yner according to any one of

enbodi ments 5-9 containing therein four or nore
segnents or blocks differing in cononomer content,

cryss ak khilhidek c@pﬁﬁ&ﬂeﬁdoﬁﬂsﬂng &%@Q@ BPJtpt' lrg:rg*f anq%gﬁ'iekim 4-methyl-1-

11. A functionalized derivative
PEEE P Y eRT in Rplymeried 1rm. &t Eprlweﬁtcgn@mmgltberzm 180 g o,

pn‘&dfblyhl)d'ed: (heno&r s@g?{@éin& oBBlo&H’@ﬂgﬂldﬁﬂlon%r@ﬁleﬁeonae%t, cr%stallmxtv tactlclty,
erjvatjve of the nultl-GIock copol

ona
hox#ogerhqb% clen t?' pi erahiésald’&ohomé ) bmo ﬁlé?l‘ ‘Yﬁ‘&‘f @thbutlon
l\bxﬁwprqféﬁsngan 30 Jnogerpraferghdynliess than 2;8nor gani ¢ pol yrrer

pr ef & %Mtx %lo@l?%?&xé’rg?cromﬁg t(pa( nge emboolghrr%[n{~I )ér?ecoxlt 1gB1|g éherein

and/or a c opo copo
fupPrERAsTRSEMengfd b%/@)s digferipg ip ponmngreek covpu erlhratyctacteblmg
hdkbgaddity, P &enQify. 15 enbodlnents 1, 2, 5-9 or nmde by the
process of enbodi ment or 4 of the present invention.

14. R c“r%%%‘P?%#R"@d“fd‘éw%ffiewlﬂo‘#wbc?iawlyrﬁ@rof awtare of srpotients 1,
2,8F8/oriade @fm@ﬁmwdﬁ&mcﬁmﬂemﬁ)rﬁ 9 or nmde by the

5 A crosslin
o+ G BRES s or B iy oo emgi pRbimers 10
16. & aﬁr@s&gqnmaolﬂwmnaura vcenpuﬁm@(poimmmﬁ:mgime golmer,
p@ﬁt&g@'am@lﬂ&po%er ol%pop}lZne ﬁetﬁ%l%%{xd/&%g%%fg@/rrng\rv leene and a

yner acco rdin g
°°&8‘é6‘Ffb?@‘h‘@ CRUIPRYIALS: é?) eﬁm@rhw& Fepebimex iccorzlmgso @nxnne pde

ezhbbdﬁﬁéets Pr060%smate by ﬂﬁ?ﬂ)@ésmnbgdlﬁént &, orQlof ﬁxe(bm sivids8n

oo 1 AP iRe TR qhaphSmp g S smk et SaBb S lofs 59 o
megde| by thepericessl ofamtbodiment 3ar 4.0amed article a fiber, a
nonv‘fgvgnzrosgl gcf cfénva%[)e %f pﬁl%liﬂxl %Q or I CI én%r%%n%xlétﬁ’o a bl ow

nmol ded artic
adhel$i feer Osﬂglkﬁigierlwtlmﬂfymelvma@mr@ it embodimemdil ment 14

OI‘ a7C Q@&ﬁ[n&écﬁﬁ@n@a@@&'a%b@ﬂer abc%rd%@% e'xrﬁ])oé Fx% tlEOr m of a
il m at | east one ayer of a ?m at

I easlt AorEmengreqrdipg togny %%Pﬁﬁ'tb@@ma?ti |lc é ;9 @t made hyielprocess of
emtiotlin@htes, ora cfrhbﬁﬁposﬂotf@ﬂﬁ&ﬁél@r’chd‘ $3R¢ inGhe 8tml JPh &GL, |a@féast one layer of

w nol ded article, a_ roto-nol de
? %Pgéﬁf £ g} Baf gy st a%{al&& fomEpd atitlerditg2 pevoven
fabuirly @dmm,trw nibledartigle, cacbtqmsoldeld @nicle anpd-mblded frti€le, SabEadhébive.
the 193Q Jo%m %&Eor@mi {o em)oa"ﬂ{ﬁenL ?4aosrta ongéosllt]‘i;1 ecoingrlsn%{xe s&me in the

mul ti | ayer fi east cone
fogm pf acﬁll@s atésastfoe@lﬁ@do@rmul@lmr fil, at.letaetroneaamovﬁm%mated article, a

fohadd d drt%le Afbdr N Rk dve IR, Qﬁ&heé’:foh kSla€a a?ucm QWOWO%%G artxcl/& a

arti %@ @ Toto-nol ded article, or an adhesive.
rofgrs) artig cUPAPHGSiYo enbodi nent 16 or a conposition

co nmon 2\ p@@nﬁh&ccﬁ&ﬁ@tokﬁb&d’kﬁent f DdrAchpasitidol IFnpAding tﬁ@ﬁhe in the
form f)fa a nf]zj}}r{]laztt le&gt a g%"ﬁrtg a l}i@ayef gllg]%tdggtrqlrfee ?}%rg e].ﬁr%n%ét?& argcle a
foarm'{kmma ﬁl_afb,ral mopwevan fahjie et ineetionmlodied aaicld, & blew moldEdamicle, a
ro%(ﬂ@eq apcfck', &laﬁ adtfdsive.

21. A polymer according to embodiment 16 or a comgoosition 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
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roto-nol ded article, or an adhesive. 22. A polyner
according to enbodi nent 17 or a conposition conprising
the sane in the formof a film at |east one | ayer of
a nmultilayer film at |east one |ayer of a | am nated
article, a 5 foamed article, a fiber, a nonwoven
fabric, an injection nolded article, a bl ow nol ded
article, a roto-nolded article, or an adhesive. 23. A
copol ynmer according to enbodinent 1 or 2 wherein the
fosthedt drtidld) g fibeg S HonwEved fabilid, hdiyjA6tRE folA¥d ard18!H BIInoREd artiole, a

b Zl nc- corrpound containing froml to
rofl m%gerﬁlsmm[e 8/r&‘,liaidheﬂyedr ocarbyl group. 10 24. A copol yner

ac c o2diAmglyimer @ndydidg teembodiGeni vedr @ icﬁmﬁoblﬂom&risida%e%&ﬁ@h the
foh§ of atfmnegt %Lt%hé#g}ep Yl r%htil%leg ﬁllr}%/zlit V\ﬁ’? one I%yeé g? 5;? ?at%l 1cle a

accordi n g ereln
foprsisrticise s fiber.caciepiveven fabrimmpr injsétioy malded axtidé, i ow metdad article, a

ro®ah&&ddadicler @h Qieuns 4-8 of the Periodic Table of the
El ements and one or nore del ocal i zed, 7r-bonded

| i gefré 8PoLsRr rarding o qubprimens 4 or2 wheseimths Shuteing ggenis a
tribyaip@hipetunaf e bedingrdcarb R RO dbARIhd atadhiB e 1 @@fﬁ:la%%ﬁs in each
gqrresponds to the " formula: 0 _0 A/2 MGATr2,
A3 is a dival ent bridging group of from2 to

20 S¢ohsopritmer asnrdinggp dmpodimere D3 whireth @€ afabyling agent is :
tn&ﬁp§hhﬁgggpm&5lg&eubstituted C3. 6 al kyl ene group; and

2 |ndepen ently each occurrence is an arylene or
an &P kplcopadymes papprding frsamibpdiment 1 ar 3/ Wesman cagplyst A porprigesn Gomplex

conPrisith AAtaa8Bon 1Xtal GQ&% 'frﬂﬁ d?&ﬁ9£ 296fthe ﬁ@xohl\? "_laabgo(PHrg Efbments and one
afnium or zirconi um

b|
of F’l‘?ﬁ’e%@ﬁ%‘rée %;‘73"5’ %%%@0&?9‘%’%@ Lieg“sé?ﬁeéi%“ésm c, neutral

or dbanicopulyenekr kil GF eitdimen25 WheReiMEhRHDRE ( df&m:s]aoztd@ tothe
fmkpgpcatlng t he nunber of such X groups;
ectron donative interactions are represented by

arrows. 27. A copolyner gécording to enbodi nent 23
wherei n catal yst (A oofre onds to the fornula: 85
R21 R21 Ar4 R21 R21/2©\ /I~ O R21

\O/\ o/

T is a divalent bridging group of from 2 to 20 atoms not countimg hydrogen, preferably a

hy\gi\ho):ar ey(f

, Wherein:

substituted or unsubstituted, C;.¢ alkylene group; and

Ar? independently each occurrence is an arylene or an alkyl- or aryl-substituted arylene
group of from 6 to 20 atoms not counting hydrogen;

M isa Grou_p 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.

27. A copolymer according to embodiment 23 wherein catalyst (A) corresponds to the

formula:
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M&Z R 1IRI R1 R1 Or A4 RR21 where MB is Hf or
Zr; Ard is C6.20 aryl or inertly substituted
derivatives thereof, especially 3, 5-
di (i sopropyl)phenyl, 3,5-di(isobutyl)phenyl,
di benzo-|1 H pyrrole-1-yl, or anthracen-5-yl, and 5 T4
i ndependently each occurrence conprises a C3.6
al kyl ene group, a C3.6 cycl oal kyl ene group,, or an
inertly substituted derivative thereof; R21

i ndependently each occurrengglis h%ﬂrogen, hal o,

hydr ocar byl , trihydrocarbyl st
tr|hydrocarbyIS|IthydrocarbyI
counting hydrogen; and G Ar'ndé
occurrence is halo or a hydrocsy
trihydrocarbylsilyl group of 010 o 20 at ons not
counti ng hydrogen,r? eR2@are a

i [ [ hydrocarbyl or
X mer accordi ng

H2lyl each

tri hydrocar byl sjiiyl osﬂ 1%

to embodi ment 23 wh 9515T7§ R'A) torresponds to
the fornmula: R21 ] G0 z0O0QlI T4 O A4
Rz 86 wherein Ar4 Rs 3, (i sopropyl) phenyl,

3, 5- dl(lsobutyl)ph-' SRzA | H pyrrol e-1-yl, or
ant hracen-5-yl, R21 |s Feogen, halo, or Cl4 aIIy],
especial ly nethyl TARPS pr@pan-1, 3-diyl or
butan-1,4-diyl, and 5 Gis chloro, nethyl or benzyl.

29. mha@pﬁhyManaccordlng to enbodiment 1 or 2 wherein

cat alAyﬁg CG(.zo lrypoq Enregl?@lgﬂ%teé gerlvnges thereof, especially 3,5-

di(isopropyl)phenyl, 3,5-di(isobutyl)phenyl, dibenzo-1H-pyrrole-1-yl, or anthracen-5-yl, and

T* independently each occurrence comprises a Cy.¢ alkylene group, a Cy5 cycloalkylene
group, or an inertly substituted derivative thereof;

R* independently each occurrence is hydrogen, halo, hydrocarbyl, tfihydrocarbylsilyl, or
trihydrocarbylsilylhydrocarbyl of up to 50 atoms not counting hydrogen; and

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

28. A copolymer according to embodiment 23 wherein catalyst (A) corresponds to the

formula:

86



th

formula: N ( MZ X2, TZt wherein 10 MZ is a netal
of Groups 4-10 of the Periodic Table of the el enents;
T2 is a nitrogen, oxygen or phosphorus containing
group; X2 is halo, hydrocarbyl, or hydrocarbyl oxy; t
is one or two; X" is a nunber selected to provide
charge bal ance; 15 and T2 and N are |inked by a
bridging ligand. 30. _ A process according to

enbodi nent 3 or 4 which is a continuous process 31.
A pr, S

col Ui e E 3Rl R btk § oyt rpymote 1, or
anffAsedd-ent 30 wherei n propyl ene and ethylene or 4-

nEt A is hdeb%EH 841§, oﬁ@ 14 aﬁ&hgﬁ%&ﬁ@y ﬂm'é@rylpm ynerized. 20 33.
Tchss according to enbodi ment” 30 wherein catal yst

(A) céfrPf‘é?%‘bbﬁagf“tr&“&ﬂrré“*’rYbFrﬁJla O 0O A2\'MG-~2,~
whereis hlord el ordesiyli val ent bridgi ng group of from2

Subet EUBITBYEHeHR e TR | G ey ReR S Bepondag e

fopquén: | ndependent |y each occurrence is an arylene or an
al kyl - or aryl-substituted arylene group of from6 to
20 atonms not counting 87 MBis a Goup 4
metal , preferably haf |un1 iK&conrunr G
independently each oc ge is an anionic, neutra

dixgnjoni ¢ Iigand group g is a nunber from1 to 5

|nd|cat|n t he nunber of such X groups; and el ectron
donat i veM9 iitagveted of @reps 4rl@ of tbpPesiodinTelde dfyheatemonts. 5 34.
A pr OCGS?@QG@B& %qoﬁgﬁe%br{l?&hmégw%b .ein catal yst

(B) corre§pon s to f or mul a: ~( T- Mt
is halo, hydrocarbyl, or hydrocarbyloxy;

t is one or two;
x” is a number selected to provide charge balance;

and T? and N are linked by a bridging ligand.

30. _ A process according to embodiment 3 or 4 which is a continuous process.
31. A process according to embodiment 30 which is a solution process.
32. A process according to embodiment 30 wherein propylene and ethylene or 4—

methyl-1-pentene and ethylene are polymerized.

33. A process according to embodiment 30 wherein catalyst (A) corresponds to €he

formula:

T’ is a divalent bridging group of from 2 to 20 atoms not counting hydrogen, prefera®ly a
substituted or unsubstituted, C, alkylene group; and

Ar? independently each occurrence is an arylene or an alkyl- or aryl-substituted arylesne
group of from 6 to 20 atoms not counting hydrogen;
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wherein M2 is a nmetal of G oups 4-10 of the Periodic
Tabl e of the elenents; T2 is a nitrogen, oxygen or
phosphorus containing group; 10 X2 is hal o,
hydrocar byl , or hydrocarbyloxy; t is one or two; X"
is a nunber selected to provide charge bal ance; and
T2 and N are linked by a bridging Iigand. 15 The
skilled artisan will appreciate that the invention
di scl osed herein may be practiced in the absence of
any i i en [ ch has not been
spec???%g?ﬁﬂﬁérg%ﬁ g%&*bﬁgﬁgﬁﬁfggwwﬁé’folIomﬁng
exanpi 8depgidentlyreassy odeiarerss isfap ppipre, npytial s diepiphio Heaof stobis

-1 nventii ORundeckrddl Bto3QhdidaBng tROnRBe R ORE Wp@%p& imting.

The t rn1"overnj9htﬂ, i f used, refers to a tine of
appr ngmdQP%?ViB‘-ei"St“’“ﬁ B FegTesqnied by &FGIYS" r oom :

t enperanpraetss adceidig So dnbodimbre BP @héatitl ELRal@t (B3 Qorddpdads ta i formula:
the term"m xed al kanes" refers to a conmmercially
obt ai ned m xture of C6/@MNakphatic hydrocarbons

avai | abl e under - the t{{ade d@4i¥hation Isopar E(r),

from Exxon Mbil Chem a1 c. In the event the nane

of a‘w%ggpound herei n does not conformto the

structural representation thereof, the structural 25

r epr esent M iisormed af Grogwrit 10of the Peredis yiablh eithselafiena) |

met al congt d ration. of . screening
experineg? §é§§€9£%?§p§8pgﬁgﬂfﬁég)%P%Lﬁ?#%bgen

at nospher & idpRgydiogarkyder bydesharbderes. Al sol vents

used wer et sBLorgvaide and were dried before their use.
MVAO refers, to nodi fied nethyl al unoxane, a

triisobut I EPaPH“?faFﬁ‘%g fqﬂr@b&é Cﬁ@éﬁ@laa% noxane

avai | abl eaeiFhaed Kia@llinkedfoy @ bridiiagaigabl e Cor poration. 30
Catal yst (Al) is
bis(&?-oxoyl-s-(dibenzo-lFprrroIe-l-yl)-5-(nethyl)phe
ny| ) -The skified atsiaprvit epppdciatsrtiond ti énventidn disqidsedhersiomaytmptactided in
6 Wbyl fandotipadend . i . i '

t eachi ngs )g{ Q%S- A SZ%}()J&A?,;\%I ﬁ%l{%@%&%@k&h %h%ll—ll% G‘ECBI%ed'
p~HOCH3 OO (CH3)3 Catalyst (Bl) is

Exaddpld S- (3, 5-di -t-butyl phenyl ene) (1-(N-(2-

gstgﬁfl%@ rocf‘lleglagh eé%a'g)pie?rréneggziggltag X.llralgrzlllu%éag%ln )of tﬁtle {ngglg‘lmuarrrxld are not to

be construed as limiting. The term “overnight”, if used, refers to a time of approximately 16-18
hours, the term “room temperature”, refers to a temperature of 20-25 °C, and the term “mixed
alkanes™ refers to a commercially obtained mixture of C¢.5 aliphatic hydrocarbons available under
the trade designation Isopar E¥, from Exxon Mobil Chemicals Inc. In the event the name of a
compound herein does not conform to the structural representation thereof, the structural
representation shall control. The synthesis of all metal complexes and the preparation of all
screening experiments weré carried out in a dry nitrogen atmosphere using dry box techniques. All
solvents used were HPLC grade and were dried before their use.

MMAO refers to modified methylalumoxane, a triisobutylaluminum modified
methylalumoxane available commercially from Akzo-Noble Corporation.

Catalyst (A1) is bis((2-oxoyl-3-(dibenzo-1H-pyrrole-1-yl)—5-(meﬂ1y1)phenyl)-2-
phenoxymethyl)propane-1,3-diyl zirconium (IV) dimethy!, prepared substantially according to the
teachings of US-A-2004/0010103.
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44 | C(CH3)3 ZrX2 (H3C)3 O N CH3 X=CH,)C6H5 (CH3)3
The preparation of catalyst (Bl) is conducted as

foll ows. a) Preparation of

(2- met hyl cycl ohexyl ) (2- oxoyl - 3. 5-di (t-butvl) phenyl ) net
hvl i mm ne 2- Met hyl cycl ohexyl aniine (8.44 nL, 64.0
mol ) is dissolved in nethanol (90 ni), and di-
t-butyl salical dehyde (10.00 g, 42.67 nmol) is added.
The reaction mxture is stirred for three hours 10 and
then cooled to -25 G for 12 hrs. The resulting yellow
solid precipitate ol l ected by fi t|on and
washed with col d nef hgno P

under reduced pressure.
yel I ow solid. 1H NWVR i’ Coffsi s
product as a m xtupeRf | SBecH;
1. 2-bis-(3,5-dkC @’ re
exvl )i mm no) met hyl )2

11.17 g of a
M th the desired
paration of
a8t hvl cycl oh
um di benzyl A

sol ution of (CHa);
(1- (2-nmet hyl cycl ohexy/ yl)(2- -3,5-di(t-butyl)p
henyl)imne (7.63 g, 2 mol 00 inL toluene is

slowy added to a sol ut i on of Zr (CH2Ph)4 (5.28 g, 11.6
mmol) in 600 nL toluene. The resulting dark yell ow
sol utGadalyst 813 tsilr2rtea(3f5eki-t-utyidenyla)(RBN-Q- The sol ution

R by PA i BP0 785 1 "0 780

sol'ution having a

Catalyst (B2) is 1, 2-bis-
-t - butyl phenyl ene) (1- (N
nmet hyl cycl ohexyl )i nm rf&¥ne
di benzyl, prepared in a p®
C(CH3)3 H3C __Q z X2 /I \*
5 Cocatalyst 1 A m g

al kyl ) anmoni @hf)$%

ar meeni um bor at e) :
chain trial kyl am ne (Arn f

Akzo- Nobel, Inc.), HC and Li[B(C6F5)41,
substTanprepdrdtipn afcadiyst¢B DsewnduntedUSHolgv819, 9883, Ex. 2.

a) Preparation of (2-methylcyclohexyl)(2-oxoyl-3.5-di(t-butylphenyDmethylimmine
2-Methylcyclohexylamine (8.44 mL, 64.0 mmol) is dissolved in methanol (90 mL), and di-
t-butylsalicaldehyde (10.00 g, 42.67 mmol) is added. The reaction mixture is stirred for three hours

and then cooled to -25 °C for 12 hrs. The resulting yellow solid precipitate is collected by filtration
and washed with cold methanol (2 x 15 mL), and then dried under reduced pressure. The yield is

11.17 g of a yellow solid. "H NMR is consistent with the desired product as a mixture of isomers.

b) Preparation of 1.2-bis-

oxoyl) zirconium dibenzyl

A solution of (1-(2-methylcyclohexyl)ethyl)(2-oxoyl-3,5-di(t-butyl)phenyl)imine (7.63 g,
23.2 mmol) in 200 inL toluene is slowly added to a solution of Zr(CH,Ph), (5.28 g, 11.6 mmol) in
600 mL toluene. The resulting dark yellow solution is stirred for 1 hour at 25 °C. The solution is
diluted further with 680 mL toluene to give a solution having a concentration of 0.00783 M.
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10 Shuttling Agents The shuttling agents enpl oyed
i nclude diethylzinc (DEZ) and trioctylalumnum (TQA).
Exanpl es 1-3. Conparatives A B General High
Thr oughput Paral |l el Pol ynerization Conditions 15
Pol yneri zati ons are conducted using a high throughput,
paral l el polynerization reactor (PPR) avail able from
Synyx technol ogi es, Inc. and operated substantially
according to USP's 6, 248,540, 6,030,917, 6,362, 309,
6, 30 ations are
condg?:ttggﬁmwgl§Jb%%§dt§'gﬁplfﬁg£r¥gﬁl val ents of cocatal yst
mithﬂ%@&e’aﬁl%m@me@m(&pwb zigpopigm (ibedzyk ppebare e m trgnnatvaalogous to
BNIIVIAO is present). A series of polynerizations are
conducted in a parallel pressure reactor (PPR) 20

[ i ndi vi re(fgrceIIS|na6x8
;array that are fitted h a p ?Rblghed gl ass tube.
The wor ki ng vol unetitn ech r eag cell is 6000 .ilL.
Each cell is tenperajt ane @» e controlled Wi th
stirring provided_b |n<ﬂ rring paddles. The

oP| el ut omati c val ves.
Li qui d reagent s \are roboti , % ? adoteckicgreach react or
cell by syringes and voir solvent is m xed
al kanes. The 25 orde ion is mxed al kanes

- solvent (4 m), nononers, cocatalyst, N1v1AO (added

for scavenging inpuriti es) shuttling agent, and

cat 3(t66§{alyst°f %ﬂﬁmﬂk&%@&&h @M, %oa‘gﬁa Ea?t%ﬁ ors are

e tubes are

ol e ass tu es ar
te?iﬁ‘éﬁ%f“ég‘f%%?hf‘y g"'&’%@ﬁ‘ﬁﬂ?’ e PsinFRRomts)i mgpared by tgprtipn of a long
cmmdmdlryleadnef (@FmeR™MMRHTS awdllatifrdm ATRNDBHDES), Q@DmlLﬂBmFsm

Sug{]in%gl\g S?iesred}r‘?% 4199 gv\%ng the difference betwee

tare 'ht gives the net yield of
pol )ﬂmrﬂmﬂwpl Ehehiftlifg entd enipdayed indindevdbsigedinc (DEZ)abdi Ng

ﬁlgctgL1§§§UMl(%Aj nsert is charged with m xed al kanes
and then pressurized to 90 psi (0.63 MPa)

WI t h pr opyI ene and then further pressurized to 100
Exafble§ Q37cd@93tlwshh}350/ 50 v:v ethyl ene/ propyl ene m xed
as t al (1.23 mMMin toluene, 0.205 L, 2.52
G%‘ﬁ%f’jlcgrcﬁg‘ “thfa!%e‘ﬁil‘Wef}Zﬁth&OEfBﬁ*@s 0.200 ni, 0.5 nol)
ar e Rioueandtives alreycoﬂdild@ﬂuswca high YHrougggt, péralll }sél%féﬁlzﬁfon reactor
2 in_tol uene 1 1 nnmo
CERY ARl iy SR i Bplfle e t9 Sigray sllenbany Ao v
6,3 Fa 6389 ERy b8 FR7A09, 6,406,678, @B B 16,6650 Rdismerizations e céndadted as
12@@@%@@2 Jﬂ%val@t‘gsddf(:(l)c%lvgfl bisel o' AL &r‘rﬁé éédl’&g {luléaﬁsnts when

reane and vol ati | conponents re
N%}q,ﬁ@fes%pf)e Pgeres9f M@egzaum age cgpdugterdin ajpprabel B2ssQ @eactp[]ﬂPPR)

comprised bf 488nBBGu AL tHad6 clfs id zh@x B @ﬁdﬁ that B fittbOd W B re- {;vcciot%ﬁ QMLL
- reacti on vessel

%r"rjtl:l ure2 15 Exanple 2

tubo Tthe PTG valuge ingachpagor ?en‘%gSe@PO K B pdttemper s podguessure

coatrd Rt @4th 6B riddgkovidd by indR{dudl bﬁﬂnﬁaﬁ&&su ;’I’lhl ﬁﬁncﬁ&r 249 af¥Sduench gas
then tfurther

axe( ;iggrggegrl\cﬁggetl n%t%nxiggl? E%Jsﬁnd (@tralli]eg/'béjmtwa(tlﬁ vgmssblqvxdveaoents are

rO@ﬁhﬁlV@ﬂﬁde ol Feetia cell byasgirigasand Geeatambiy Sillveit i{ thix28alkaves, Mhe

orlid? lo’f’ﬁi'aﬁi’on is mixed alkanes solvent (4 ml), monomers, cocatalyst, MMAO (added for

scavenging impurities), shuttling agent, and catalyst. After quenching with CO, the reactors are

cooled and the glass tubes are unloaded. The tubes are transferred to a centrifuge/vacuum drying
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- wWith

0.100 nm., 1.23 4nol) and TOA (2.5 nmMin toluene, 0.200

mL, 0.5 jinol) are sequentially added 20 via syringe.

A m xture of catalyst Al (0.15 mMin toluene, 0.166

m., 25 nnol) and B2 (10 nMin toluene, 0.100 n_, 1.0

4nol ) is added via syringe. After 1201 seconds, the

reaction is quenched by addition of CO The gl ass

insert is renoved and volatil e conponents renoved

under vacuum  Polymer yield = 0.0693 g. Mv = 108, 800;
a:nd%?led7 P12 ks at_602 O%he tﬁbe%@%iagnu Vaerleg ];ol%ge? Kre%%fé ar[‘l% the

I's shown I n I gure

‘F@%f&’tcie Seivesadieveighs ardthntam greighigias the wta'lield afpelptheri S
charged with m xed al kanes (3.434 nlL), and then

@requrlzed to 90 psi (0.63 MPa) with propyl ene, and
rther pressurized to 100 psi (0.7 MPa) with

50/ 50A 6-ml redctiot v@ 56l cPiitaipMb € Piess maxﬁgtngﬁénargmﬁi rﬂix&ﬁahka;!;es (3.295
an

r%]%) éx%rrﬁ%\/lpresiunfe&g% g‘b b(%%égﬂm_wmtyr@vkﬁ? )andatlh!gx)ﬁirther pressurized to 100
RSE§EYik4) avith §O/sdeethyleniepropyleriemgesd ghs. Gositalyse | Of23Gaktad hikne,

t
OIAT%\(/)IS I(tr% %%2 FMlzmld I%Zl{ggﬁ{\d mfc:)llbeni rH?OS) n}i 6] go raélaare feguentlglly added via
syxjRgen éemmtmetoé patal o] @é)gdy{gkgtolutrheO t (Al 100 nmé1sand e O@ S in

t@l\ienea(ﬂ@b LEL 1) ﬂol)%ddg—d\f?a g&sﬁﬁf sec:ondsr ﬁ)gmiéé%gqn&}?q%q,enched by

vol at ile corrponents rem)ve er vacuum’
AJEPHOLLR e glags, mSWSerlwedme volme eonBRNABAMPBI urrderZVaQ&m

B@slyBSE:ylelld E\O&)69§ kae: fmoﬂm D8 oROPINE] 61, S ﬁé‘@w}ve' d? the resulting

OB%F tive A5 A 6-nL reaction vessel

R 5“5?%@“% rﬁ s vial insert is charged with nixed

al kanes (3.454 nl), and then pressurized to 90 psi
Edmd3,MPa) with propylene, and then further

pre surlzed to 100 psi (0.7 MPa) with 50/50 v:v

et hy etB] praghipp|vesid contaiving ysisss vidlduwttdd opargedvithniRe! atkdvhési(3.434

miI] 448 AR n pre&uéﬁ‘:g tdﬂO pSLJ(O %Ws)rm!h)prc%pgné\/mi%%h@%ﬂp&csaunzed to 100

mol )" are sequénti a
p@ll(égz\&a héléSOL}S'Q oy g{llyl‘ﬁngpr@pyl@ﬁmegj &3s. ,roa(c@ysq_g 12%/niMj in toluene,
otlob uﬂmez?, OndiPanbtTOALB 5 E’dmin)tolf;md oEibo (111,00 §hu¥b1) beB séthntlal ly added

ed via syrin
R A S R ) B iy, (588 mLogamAdd BRELO mM i
tolesme,t 0. 00 mil$ 1.0 lu.ﬁllg hadc:jebylaaﬁ'?lgf | Afer @fOlG@oncEEhtﬁe ﬁh%l%g quenched by
ert enove n | onents renove
ah&g o of \%’2 l}lli}re‘r%laﬁ &Serﬁg Ire agd Mﬁt}xl?@%gnenm;\;mov%@dgdecuum
Ppiymer i@ =90693 gDDIIw —:IOBSODJMnASDm, eDI ¥ 2.00f A DBE curve of the resulting

pB@ﬁMJ&EMﬂmHPh is shown in Figure 5. 15 Conparative
- reac |on vessel containing a glass via
|nsert |s charged with m xed al kanes (3.454 nlL), and

Ekhigple @ressurized to 90 psi (0.63 MPa) with propylene,
and th gn further pressurized to 100 psi (0.7 MPa)

EFagtion Vféstsﬂﬁyqéahré?gpar %yyx@n@sem%g{g@%th mixed alkanes (3.434
mL).catl ey Biessirided ta®0rpbll (0.63 M‘Bﬁ)&ﬁdﬂ%ropy@nelét& tl‘fgn’ﬁlr%exgprgggl!lr}zed to 100
Pé‘lg g m AQ' é();_’ 5;0 Jd%egxyéedg{}}ogl% Pﬁl)ﬁa éas iomn%[)fsb} @ 281mM )m toluene
0480 mlLy 523 iholY d TOATRS inM inadlusan®,200 mL00.5hmol) Bre BsfbnkiaByilided
vﬁ%y&rﬁug m&t[}re of Catalyst A1 (0.15 mM in toluene, 0.166 mL 25 nmol) and B1 (10 mM in
toluene, 0.10 mL, 1.0 pmol) is added via syringe. After 1200 seconds, the reaction is quenched by

addition of CO. The glass insert is removed and volatile components removed under vacuum.
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toluene, 0.15 nL, 1.5 nol) is added via syringe. No
shuttling agent is enployed. After 1035 seconds, the
reaction is quenched by addition of CO The gl ass
insert is renoved and volatile conponents renoved
under vacuum Polyner yield = 0.2601 g. Mv = 399, 800;
Mh = 161,100; PD = 2.48. A DSC curve of the
resulting polyner is shown in Figure 6. 25 Exanples
1-3 denonstrate the synthesis of |inear block
BEIPOYIERT 50.0%8 & Mow BBESRONNVR00; POI- 286 ABSARRCES M esulting
hﬂ for t|o of a very narrow MAD, essential ly

HoHo %B S%fifer when DEZ or TOA is present and a
bi nodal , broad nol ecul ar wei ght distribution product
&% ggéggAe of separately produced polyners) in the _

chain shuttling agent. Due to the fact that

Cat al 4 $tmI3Gactiod yesfshniining e phsstviat msmrioeherged widoniget Akaney(3.454
ﬁh%@&&&{ ﬂr&gdrﬁ% th B@ fl @86{3;1\111332 ?%L gene %d énllﬁrther %‘ressurlzecti to 100

bl ocks or seanents c¢opo yners
Bl €07 MER Ve 2B158 vy sthlanednroniepavaiipdags. cﬁocuéwsi {y23 mMg2n toluene,

Exesvl g .88 1RLORY! BNEYo & byt ﬁ@cﬁuew bﬁhg e oo P @ oele] s\ég}éﬁnau) added

For mati on Conti nuous sol ution ynerlzatlons

EaPY ey ‘OB ROl @l e i 1 BL OIS and BI (10 mM in

roema; ons agui.ppasl) Wadddd &R syrike rmhun%hg $kRlis enfpibvid i B8 472
al kanes, sol avai |l abl e from

ye 0
B on m eopebe L BREST EF g Peensein trmsyeh sogeplai
¢ontperaatsuygeypd arder vaepml Pelgmérgietd 80.5511g. MRB€443(508, Mn = 142,500; PDI
£ p ' f.or tenperatur e control and an
|g?gr§gﬁ thgﬁg%%%gﬁggp$ﬁmﬂ veh %FEeé to the
reactor is neasured by a mass-flow controller. A

Usjasdal &g speed di aphragm punp controls the solvent
flowkggggland ressure to the reactor. At the

di sc Brteheslmpainigs 8 gl vl s rarerdarmixg alkanes (3.454
ko widitBenfprasahizéd to 9 pst @t‘63 M) et ;ﬁbm&he éuﬁi tﬁdﬁfﬂﬂ’tﬂaﬁﬁrbﬁlﬁhz@é to 100

ﬁ%&e (a()a7n\%P5 Iv}xth %6‘ 0 ‘C,: 9% Hene)érc}pp' 89\/3“1%?‘ ggzm,lgglsgf m.lgl in to?uene '

r ctor agl tator.
(M‘tsrmiv MStrnol) andsR 140 C)WnthVEtnedslﬁena,md4&ﬁL,C‘m;tdicﬂj dreﬁqllibyitlally added

I
vegé.' %ﬂ‘g%?ezmrrgfgtﬁl% étl E(? ventm °lue“ lléptonr@re]% WP ?P%GB% (Fom in
toluprey 9. ehml, let frydlein eddedrviasynipghr @@shutt(m@mx& 1slm$ﬁb)/ecamftef eats
Jegonﬁp Ehe r@a@ﬁ&nqg que&thgmddltl&pw P %g gles er{ d1§ re}ijrﬁne/c% ah®volatile

del i ver hydrogen t reactor as-need

Wéﬁﬁ‘éﬁ“ﬁt“iﬁoé‘e%‘fnd?‘}‘{é"“@o Peﬂémr/m%cﬂ@pl goMut=i 39R.890 Mn = 161,100;

BoIR 748, 1 220SOYurkss? tRfres@ltiRERynRX S IRVAS Fibgl @r e entering

the reactor. Tenperature of the reactor is maintained

at the desired tenperature, typically between 80 - 115

C. 1%xaihplesl Sﬁfmﬁm&ﬁhﬂy&hdsbaf lirhirtb0iek eSpolylers b2 fh€ pREent invention

§ Q@ld&égﬂ ytﬁ% fé)gﬁ)a?.?g &%Q/te Sngrlrol’\lat/ a,(Fsesen?&l)l%mcﬁlé%g’gb?}J ?Cﬁ’nlgﬂg when
%@ el W isfpFegent ansic W‘eqqilal bmdi mdtcnbldw,m@ddxsmblmon produch@intigtare of

sQEqrzttQ? Efoﬁé’c%%l\/g meTB?n t'fx@?ogéngg ofI cHaif é‘l’lgtﬂ ng Q%Qng I§ulélcticl thé‘heéf?& Catalyst

5@%@@ h vigorous stirri

Sifferent ‘iﬁ’ﬂ’@ﬂon@k imtcorP‘Pr RiEog characterigtics bpn Gtalyshd3 1rop ﬁé,ttbﬁr different
ddks 66k fmdnisb@ the Fds@Md 3oty h 8okt ALtindiSatil AR &rb%@ﬂuﬁ&‘éenswy
i nsul at ed. Polynerlzatlon is stopped by the addition

of a small anmount 20 of water into the exit |line along
with any stabilizers or other additives and passing

the m xture through a static m xer. The product
streamis then heated by passing through a heat

exchanger before devolatiligation. The pol yner

product is recovered by extrusion u5|ng a

devol ati li zi ng
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25

extruder and water cool ed pelletizer. The ratio of
propyl ene and ethylene in the reactor feed steamis
used to control the 25 conposition or density of the
pol ynmer segnment or bl ock produced by each catal yst.

The ratio of propylene to ethylene in the feed stream
is used to enabl e production of polyner segnents or

bl ocks fromthe two catal ysts that are

di sti ngui shabl e based on branching or density.

I§&m PeqlP?o leneglﬁ len%JBiocQ%ob?t er ormatlonl00 percent
P Oéyl ene-and Eiiose compri w%gﬂ%e?vmo 80 percent

pr opydashriopsselution privutticasidnsaye @uli ewtirgeompeterrontratied autoclave
R} @Eﬁpp’@@ itk Qrt iﬂ{e}fﬁr stll:ré’rt 'P91$ﬁed q gﬁﬁne?’&l&&%%ﬁ“%ﬁ@able from

regul at ed at he desired | eve é{hp ustin
qe

ohik Iﬂﬁéoéawle% ropyleneaAnt hydsregd gred) ¢ suuvhle,fd toa 3.8 L reactor

@Q@@éw a Jh&cet@@rﬂ&xﬁﬁ&dﬁﬁéjco@lﬁolménfﬂtbxﬂﬂ t&krﬁd%@ﬁplé M@e solvent feed to
ﬁ@w%%st feed ratio Qr the nmononer ratio.

ShERHFLRY TRYSTLY (BRI o> ?f‘HH‘PIF éﬁee%?pé‘@eﬂ“d’f"mp controls the
mbllegfﬂowoﬁte hxhﬁar{sapoioylﬁmféactowmnhel'ﬂﬂdhﬁgmﬂ thalp @€ a sidSstiea@ 6 taken to
?‘é% {1 EQ\I‘IS l‘gatlhc[,matal(?ysE’I {a}%lgmt\),i\ﬁealn fiAl a'fxn dBB cocatali,'s% 1 injection lines

agd éfterri=49m pgitator. Thiasedflows pro Imymaned by Mireo- Mampnb@ss@cpwamatre end

&Mtr&lﬁg pr&%@lsvaﬁgmy 'th¥ nmgad?%m%t?& Jf H&ﬁﬁ vﬁkésl ll'ﬁedrexlnﬂn&1%?olvent
art. Conver sel i sTused for nolecular wel

i3 garptinad W‘@W@Pﬁ%‘ﬂf@ﬂ? anélhssdm o8/ &vherg el pniiidde tie fepctor” A mass

maT @mtr%m &;@@rw OgivErih9drogth 8 thi Jaw:dr @m&e@e@ n$he&&rs;mam bhhea
1l 0C

l.ymer. ein tive r sanp

TR eon R PR TE Bl LR Oy o P fegesctr
Tﬂntpcadmmf tighi reqoton is nséedted ht tiendesired ethpefamreatypiedliy dttiwesn 80 — 115 °C.
’fh% ﬁlre{ir}{ gnt&r?thg &po%{cﬂﬂﬂe\fgact%?( aIKEQ i s?cr: me%nem s%ﬁ?lons are metered using
propyl ene- ran om copol yners of stmilar onposition.
HEgIPS gddmgst dow mptgH aecgm@rﬂétna? witly g Faé?t')éh@éh S%\feetpﬁeﬁ {nireduced into
tASbRMS e e echeidy ThVPealt6 PR &bMd-BilitaESd0IpEig (3. @Mﬁtwth v1g0rous
bl ock stren%ﬁ?@éclgll h .t enper at ur recovery

Sf”érﬁjﬁe EFF et phfitdiags aéﬁ&lt"@t"gﬁhaﬁé“?fo é‘UIeiﬁ%l“iﬁgfr Py the
r&hofr afe)stelin (rAEQ @] inuidireda Pblymhaat&ﬁru sﬁ)pﬁdl byAtie addiGénME A small amount
%QTnFeQ Slhltc; t&&e)ilt l¥nte1 gloxlwnx natnly \iltrenbllc Zgl% Xtﬂ%?- 8&%&1%? %ldg)Xssmg HII t}xeul;re
throgghsd mt@ mite, nﬁ@rmductstreamgs therriaante@tm@mcihrb'@ aheat exctiomger
58RO hBRf1Rf o ﬁﬂ%&lﬁﬁhg pl%@ﬁi,t fg%&{veﬁeg%jf e%&x@n Egﬁlg é d@\g)latlhzmo

tenperat ures as
%%Pféi‘sat%CWlelﬁtizcrpentene /| Ethyl ene lvum - Bl ock

Co p ol PHER4tiolod piEBf1ErR ﬁndle':th}@ﬂg tnl the k@A for TRl MaGBused to control the

nerizations are carried o n tur
ot °f5@h?féhl?e°°lyaﬁbse€my?ri’5?é¥Prad%rcg‘we b egffiiodie o of
o ddny nﬁth}&dnbﬂitﬂd’lﬁeecadtrbgm AQe0 Itcddnﬁlge ﬁr@ddcﬁt&l db pelgred YEgtnedtE or blocks

rom FE'two catal Sts zr;rg‘t fst(i) of haﬂrle baseg] Xn br ncpig ngrecfgne /1t$ t %P{taﬁe glocks
rea eam I's Used to Control

wmpssg batween @ﬁ l@lbmsqetxtwrapfﬂememd phoieynraprlsse@ntmﬂ 20180 Ipkroak
;R'B%Q @Q) &X}rcﬁﬁ&ﬁ b? Qéh?elv;\‘lg th'e cdr ne@t rﬁcﬁxtohg} agé ca%a'lyst ratios. Monomer

pent ene [ ene in ed streamis
P BN ARECE 1 SRS e PRt e e DYPrf compositon
mtmdggomgm ctohtﬁoxtewy ﬁlaa@mg%m&r thb adtalik ﬁedjﬂa{:‘n(lt briiEHth&BRBY feed ratio.
on, branchi n or ocC
Heheen ey Bl s Earp P B digroeen lone
Jansbdtfdnasmcﬂ ofrpdslecslangelblei m;&blduzﬂ):asﬁhsplwxﬁ@m molecular weight and
é}ﬁﬁgglﬂ}r’n dlstlatRI 101% et}ﬁls %op% ggx'é%ié'n%%g eyse a‘ie% by Peghmqugs commonly used by
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conversion is regul ated at the desired | evel by

adj usting the catal yst feed. The overall conposition
of the copolymer is controlled by nodifying either the
catal yst feed ratio or the nononmer feed ratio. 25
Hydrogen and/or DEZ is used to control nol ecul ar

wei ght of the copol yner. When hydrogen alone is used
for control of nolecular weight, the product can

di spl ay bi nodal nol ecul ar wei ght and conposition

dhdsé EKilRudtid @9&1 dvs
ﬁs e(l:l m %Féomﬁ%wgé@ﬁg;@efﬁggg@g@%vegg&%ﬁ&g %he copolymer

P aysd?H\‘} ar Wit Andeompositippdigiritug pos sensistent ith asmiligrhtock
golyten| , the copol ymer displays narrow nol ecul ar
wei gh osition distrib tlons consistent with a
mul ti trB? T%’?%(nrg) [/ SAE1PLeS ¥R te ARAYR PnfRHOBBIMRR PlyprpiEasion
fPFQ§ﬁdufmspﬂﬂy@%rab@htHCMau:acte'Ghmstrdelﬂfve RObypEEtivé atanRs or ethylene-
@Fdﬁ?l@%ﬁiom c%rgg lﬁlyerssoq\.éig‘ﬁlgll co%gosq G e]‘-jor %)Da%xrp?e {uel{ 11!emperature resistance

rel atlve he conparative ex
P roﬁ@ﬂf% W@FW‘# @hwmm“mmgl neltesblmﬂcmglsmnmr high temperature

GRBROH ihigh @pelafe c%?ﬁﬁ%loﬁiset Qﬁcgslibrggs PR&NAL S G /éﬁ%&e} can all

ert as evi denced nper at ure
% ‘ﬁ‘éetve‘Jol“Héb%f"ﬁfg°°§’tPP%’i*f§t fe mh‘?nﬂ}‘ﬁ @aolrtmm@wéwmher meltmv
te@peraerey Tmhangla ldvenpieds drakbitn CR1PRaRRSTE had Slpedtithost QIRAGE

Mghﬁé? ofgoﬁcgpg%% aoné;eélzlgx%) évﬁhréglowérme?a\%gesgla bg{? gsn]gf): h(ID g]\{igg <-40

8¢splay a higher nelting tenperature, Tm and a | ower
glass transition tenperature, Tg, than expected for a
andqn1co.olyner of 4 qethyl-l-pentene and et hyl ene,

D
o Ao
E.z..l

L o L
< - 40Cé6atinBéus Qlﬂioh@olyménzatﬁmgﬂp %Mﬂ%t fsy ?MKQX of 4- methyl 1-pentene
ene

ene -1 -p
c.! é(hn?eflﬁé) r%ﬁpefgﬁ% 8?pé) y[mﬁr snEsﬁaHl lﬂlyéﬁ(ﬁ&l% fl'ie f%q:dére of Example 4.
Emh@ﬂ’@rmﬂhyl{l trentprtiglnein 0k racto0BRoshihiiOReCO H&ﬁxb&h@ g
E%osxﬁ%r)ﬁgﬂéfﬁo fie Jof}@r&r‘ éegxq ?rooqocﬁ Bfo[it?c% F € q?%aﬁa yst. The ratio of 4-

mbi ni ng
E‘ﬁihélr gzgeeltene( tB)et erecip g deed rsteefamns chﬂ ty ﬁ@lblez)atdh@mn ool B tegments
6@3@3&& ﬁ‘orﬁ’fhe B SRR %aP'QL Xl%%slgblg Ezﬁgd &&rin@hm%;}%gﬂs% Suitable
ropertl es romt pr epar
Rar By e PapBRiEen- |66 ol £yt sopy et e Gmmprsing beteen 201
pocedt 4-methgl; 1 -paene 42 perLﬁhﬂ'lyrAlt&hhglme |nioH&né‘i‘Q§J‘<§ataly§tQat%s Klonomer
en

go?xggrf nies rrEfg]:llo {ed fxt%he %sxg ?)HX' Bs[ng%lﬁ\s?aﬁ%}cst feee)l Thig overall composition
of the @pplmmeramj)naolk;d) py)inydrﬁmuzahlr the eﬂﬂm&m&fatnb 6r thdYonomer feed ratio.
f L1 ris t he . adm xture or
?gcggr%lﬂ GRd/& DE% dg %J?gzbh{lttq? ﬁoﬁé{ﬂp welgf'xtn,g the cclgpolym(e A)\b'ltéenih?/c}rg%en alone
Bvesdfor Cﬁ@trcsl AERelecatar weig lﬁdbfmr?@@t chrdispiey bimdvaholaohowsgeand

l:d'x’(ﬁ:@ﬁlﬁ&f BdtliRodsNAEX copo(ygner Hend %MerQlaﬁeti bD) techmques common.ly used by
havi ng a conononer

y tion cataly
%6?@84 ‘Btﬁ?e&ﬁ Fﬂﬂ’é&?ew@&?“ DEZ istsegforgmplgsalap weight egntrokythe copolymer
dispinys aarew molelapesigltiatdicompekeion Afstribadaal Yenbistewith @ Mditi-block
polymer.

The inventive polymer samples from the above continuous solution polymerization

procedure display several enhanced characteristics relative the comparative examples or 4-methyl-
1-pentene/ethylene random copolymers of similar composition. For example, high temperature

resistance properties, as evidenced by TMA temperature testing, pellet blocking strength, high
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(C© a chain shuttling agent. 3. A process for
preparing a propyl ene containing nulti-block copolymer
conprising contacting propyl ene and one or nore
addi ti on pol yneri zabl e conononer, ot her than propyl ene
under addition polynerization conditions with a
conposition conprising: 20 the adm xture or reaction
product resulting fromconbining: (A a first olefin
polynerization catalyst, (B) a second olefin

%b {pﬂiﬁx"ré &y br?rhlgﬁgxﬁi)e\‘aﬁre Q@lﬂ)@@gl&’l SQJ anl Etgrgge; rthlqmp? ! iy Ters

%g m cal hysical properties om t he
S8 @P%ﬁbf@oﬂ“ﬁv achigved- A ) coameﬁetronetawmlmpolymers also

ﬂﬁblyﬁﬁhlgﬁfeatdeMHO &ﬁl@d’hﬁﬂeoﬂtﬁ,, an@§ Qw&%la{s@mﬁtl&h@hﬁﬂzramm Tg, than
rocess according to claim3

a
SR P PR rsnlneror ey Pt ond censs egeiyaspmperatures o
pigk pa240r7g, andFgred®nd. - | - pent ene contai ning nulti-bl ock

copol ymer conprising contacting 4-nethyl-I-pentene
and one or nore addition polynerizabl e conononers
ot her than 4-nethyl -1-pentene under addition

polynerlzatlgn conditions with a conposition 30
conprising: the adm xture or reaction product
resulting fromconmbining: (A) a first olefin

pol yneri zation catalyst, (B) a second ol efin

pol ymeri zation catal yst capable of preparing polyners
differing in chemcal or physical properties fromthe
pol ymer prepared by catalyst (A) under equivalent 35
pol yneri zati on conditions, and 96 (C) a chain
shuttling agent. 6. A process according to claimb5
wherein the conmononer is ethylene. 7. A multi-block
copol ymer conprising in polynerized formtwo nononers
sel ected from the group consisting of C2.20

a-ol efins, said copolynmer containing therein two or
nore segments or 5 blocks differing in conononer
content, crystallinity, tacticity, honogeneity or
density, and at |east one of the polyner bl ocks

consi sting essentially of polynerized propyl ene,

4-nmet hyl -1 -pentene, styrene, or other C4.20 a-ol efin.
8. A nulti-block copolyner conprising in polynerized
form propyl ene and et hyl ene, or 4- nethyl-1-pentene
and et hyl ene, said copol yner containing therein two or
nore segnments or blocks 10 differing in conmononer
content, crystallinity, tacticity, honogeneity or
density. 9. A nulti-block copolyner consisting
essentially of propylene and ethyl ene or 4-nethyl-I-
pent ene and et hyl ene in polynerized form said

copol ynér containing therein two or nore segnents or
bl ocks differing in conononmer content, crystallinity,
tacticity, honbgeneity or density. :
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10. A multi-block copolynmer according to any one of
clainms 5-9 containing therein four or 15 nore
segnents or blocks differing in conononmer content,
crystallinity, tacticity, honpbgeneity, or density.
11. A functionalized derivative of the nulti-Dblock
copol yner of any one of clains 1, 2, 5-9 or nade by
the process of claim3 or 4. 12. A functionalized
de9¥£%@ive of the multi-block copolyner of claim 10.

20 131 Ac&p@memﬁuds;y@&wgfﬁtng@}aﬁwﬁem ﬁlefmnl Sehidgk, s rgéae or another

n or ic,or mer an a multi
b BT Breoa § b BRs Srfpoiian b Pipeat ok » ompesivn gmppsing the
n@dstuty)or teh@iop podes seswfing fednadombidingr 4 of the present
i nven lin derivative of a pol yner
accor%qi %3"“ éétz;%ébl%%e?a{‘on czil&s%ris 1, 2, 5-9 or nade by
t he piED)essendyletin palymegzation ttalystragiable oApxcpanmgbolﬁkeeﬂdlffermg in
Qﬁﬁ)hc\iﬂirlp){ﬁlcglf r@peRQL Wk Ehe?Gl‘}ngrq)lréﬁgre& Qy&ta rlgEAiQnder e]qg valent .

cross| i nked derivative of a polyner "acc gto

Rofymerigation gonditpas pidhked deri vati ve of a pol yner
accor((d])ﬂghatroshmltlaiglige];?. 18. A poI yrrer according to any

one rocess of

o'ai o5 BB Frer tope oF bR et e AR @S sens of another
€heaplsfimand a eopblylnatizable commsherdmthe pRYate dh cﬁnﬂ&hbﬂ domtpBEing the
ahikide T a |lamnated article, a
foamee arrefg‘lhlg{"gl%%m%ggtdlg?fyg{cﬁ%&'\ﬂogen fabric, an

i nj ect 8firsholefieprlurerization catalysbhaying rblet eemaoinErGha@yportion index,

rot o- (‘Bﬁ?bQ&anﬁfléﬂnCﬂo@me@{atxmaﬁg&%%}{ a cotmdnorfier BRbs &gt{on mdex less
@"hgdl nl% %%Fc aim 14 or a conposition conpris

Ahe> ROFFeRPS tF SPmengmerncopporatipn index| of galalyspifg, f’Péyer of a
mul t |(Icaxyelfam‘shhtmngagen{ east one I ayer of a | am nated
faratblr ch %ncelséri j%e%re?armg ?T%rlo%yle eco taun gerhulta b&?%%!g%@?qaéampnsmg
@PtaFfmg@ropalevwé opaydr ek adﬂltlprcrboelymen%b@pmarwmd&tw ithae proPylene
wHder 1991'1 ﬁ’%en@&fé%&ﬁﬁﬁné\%ﬁ@ c@ln gtﬁm Qs ;9‘ st n’p03| tion
conprising the sane In 0 T at | east
one |thSdmingpre gr fepqtiop PFQS’/‘@F re?‘iltlﬂmfroaltcolnblagg one | ayer of
a l ar(]Al)laﬁQdolaﬁrhb&)‘r&nz@ioﬁ %’ﬁg article, a fiber, a
nonvvo(§?n f abr ection nolded article, a blow

mol ded AFEPRd °ée%“£°%%4aﬂﬁ1 cgiatystcprapieoEpreparipe polymers differing in
ceinizali ov ehystsalptapertiepory the polpRa @reghradibyl dataBhtAhMunker éqhiivaent
@%ﬂ%?%tfoh%hdﬁ%ﬂpﬁﬁds' ng the sane in the formof a

'east one layer of a multilayer film at
I east(Cé)ﬁéllaF’eé‘}l@‘Fllnéfageat | ami nated article, a foaned
artic e pro&sj dcB&Hing B cﬁ%%‘ﬁﬁ-&nfﬂék%ﬂnf}nom@ﬂs Etﬂ%lgx&t i on
nol ded article, %owm) artic a roto-nol ded
arti cl & Progsss fshpralafﬁé%? franethylol. pemewoy%rngawabblmkwgpoﬂwer
&bln@hﬂhg']ﬂonﬁﬁtlr% 4Crﬂdﬁmlpérlt% af R o} b8 dddid §l§ﬁ§@r1iaﬂe tdHonomers

east one layer of a multilayer .

ofi ﬁa" gk Lponig “11@9%4‘*“'8? PAYERTIACRRYIIEPS i oomgosition

doomnenke:article, a fiber, a nonwoven fabric, an

I nj eqfd T a,l,w ol ded artlcle a
r ot o- N e’EF? fgaﬁoﬁ br%duct resultmg(%rom combinim

(A) a first olefin polymerlzatlon catalyst,
(B) a second olefin polymerization catalyst capable of preparing polymers differing in
chemical or physical properties from the polymer prepared by catalyst (A) under equivalent

polymerization conditions, and
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or an adhesive: 23. A copolynmer according to claiml
or 2 wherein the shuttling agent is a trihydrocar byl
al um num or di hydrocarbyl zinc- conmpound contai ni ng
from1l to 12 carbons in each hydrocarbyl 15 group.
24. A copol ynmer according to claim23 wherein the
shuttling agent is triethylalumnumor diethylzinc.
25. A copolyner according to claim1 or 2 wherein
catal?@ﬁcb%ﬂs BYAs2eees a conpl ex conprising a

transet A@Fbcéﬁ@ﬁ@brdﬁ@ k(ﬁd}aIEuﬂ d v\fhErQH‘tlgchSh%n@f ggﬁmen@ he
Peri odi T e enents an or
del oc 2| :‘;‘z eg é’lo‘ik cB%":%‘?f& M RCER pSIP'mEfEfFM?H’I‘ mm%@w §Sele°ted from

Brgeoup icgaistis. of 26, o-Alefimpaildyopilynse mﬂxmhdr@n Bloat ﬂibl%@e gments or
%%s%k@briﬁ%&%%%&hm%@on&&r %ﬂ%‘}}q %acég)lvta}r ?nocenBng o(rj Qen 1&' and at least

greofpheglymeiieds eansistg atsentisllyr polpmerized propyheyel rlﬂrgthm t-1-pemtkne,

Arnd, BEeRe RIS RIdneach occurrence is an arylene or an
al kyl - ryl - substltut ed arylene 25 group of from®6
to 208 agSWE PRk CERALYRET PRYPHSiRE 18 gelpmerigrd fogn progyegeipndsthylene, or 4-

nethal - pﬁteh«ﬂdﬂ RERIER) Hld/coﬁﬁﬁhkr O ik ERGEn b A RoRREMRES or blocks
a nunber from

S B e -6 Dsmndhat ebreged andl

el ect 9. oh nmtmlamk\cepqumteetoamting E-Benaale/ dfpmpﬁé‘ne ﬁﬁc&(thyh:‘yie or 4-methyl-1-

ﬁé'nrtéﬂg@nd e%g'legg in ﬁy{h%?ﬁh York rsax@%ﬁ% glmtern L%Pt%ll([)lmg there1 twg’ or rgeye segments

wherein cata correspo Of i
ogiwqifferige-n Eppnopormey gontedt, Ry talfpity, @retiRiy, horg¢@neitRoride®Ditly.

' T4 2. RAudb1dR aopgg'gﬂeﬂ'céordl&g alg/]one M@arirﬁs Mcdnﬁinﬁg tf¥rein four or
mE)r;e segments or blocks differing in comonomer content, crystallinity, tacticity, homogeneity, or
density.

11. A functionalized derivative of the multi-block copolymer of any one of claims 1, 2, 5-9
or made by_the process of claim 3 or 4.

12. A functionalized derivative of the multi-block copolymer of claim 10.

13. A homogeneous polymer mixture comprising: (1) an organic or inorganic polymer and
(2) a multi-block copolymer according to any one of claims 1, 2, 5-9 or made by the process of
claim 3 or 4 of the present invention.

14. A crosslinked derivative of a polymer according to any one of claims 1, 2, 5-9 or made
by the process of claim 3 or 4.

15. A crosslinked derivative of a polymer according to claim 10.

16. A crosslinked derivative of a polymer according to claim 11.

17. A crosslinked derivative of a polymer according to claim 12.

18. A polymer according to any one of claims 1, 2, 5-9 or made by the process of claim 3
or 4, 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.

19. A polymer according to claim 14 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.
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Ard is C6_20 aryl or inertly substituted derivatives
thereof, especially 3,5- di(isopropyl)phenyl,

3, 5-di (i sobutyl)phenyl, dibenzo-|H pyrrole-1-yl, or

ant hracen-5-yl, and 5 T4 i ndependently each occurrence
conprises a C3-6 al kyl ene group, a C3_6 cycl oal kyl ene
group, or an inertly substituted derivative thereof;

R2' independently each occurrence is hydrogen, hal o,

hydr @airplymer 3crdigige tocskaity | erialcpiposisipn comprising the same in the form of a

filknl ﬁy&ﬁt%@fapéf logd Jnﬂlltxwgrﬂq}ﬁ at 1%t orRflayeibs b Pardihte@ LRRR, 4¥3hmed article,

%fobggtralflg égr F‘bmﬁftloé n}ﬂ;ﬂlai? %ggh? g)yfor\}}d{nc}/lded amrc]:le, aroto-molded article,
ctrranhqmmm:ar byI silyl group of 10 up to 20 atons not

county;n ro 0 .G, grou .

* Gval it REPEORE e b RO RSB RE B B Byre e o oo
film; #tyastooalalyiofa myltilagerdilmst le@8oneAayenio Ilaymtsltedatrrctvr aiforrged article,
J%’t}e%ﬁgm%gn M@r?cr ?A Jogt?otn%lo}'d%!i anélél a%%w rﬁcﬁ@egqgﬁle g{onﬁolded article,
o2a adhgsige. 5. d|(|sopropyl)phenyl
3, 5- diy( %%BHEVAC):&H@ W c,lauﬁI h ‘b@rQ&:@rgﬁc"&n"t@y EJn%‘rllgmé-ﬂﬂ! 'samqur the form of a

rogen or

thrac

10 é easté§5 g?rgf ¥ ?umﬂﬁlm afrlgast %nedq,ysbcgﬁ lafmgatedlag}]cleoq, foamed article,
zbfﬁlieal’a-nﬂzr,wdevdn fabric, amiaje@idnSnotdald axticle, artiiwhydldedrartRRNZ3to-maA&ed article,

r according to claiml or 2 wherein catal yst
(A§§g§%%%£§ponds to the formula: N C M XZX,. T2t 5
wher ei3n A\MRpélymey agrotdidg toflai@ low P svhereih Gheshuttingageetris ouhpirocarbyl
Jﬁﬁh@m o} d]:hp@'oceal'kg'nﬁﬁkt §ompoI1% c'o§ta1§mE Hn'fl QUELTD calNAE BacRhy drocarbyl
phosphorus™ cont ai ni ng group; X2 hal o, hydrocarb y¥
BP"Phydr ocar byl oxy;

24. A copolymer according to claim 23 wherein the shuttling agent is triethylaluminum or

15

diethylzinc.
25. A copolymer according to claim 1 or 2 wherein catalyst (A) comprises a complex
comprising a transition metal selected from Groups 4-8 of the Periodic Table of the Elements and one
20 or more delocalized, m-bonded ligands or polyvalent Lewis base ligands.

26. A copolymer according to claim 25 wherein catalyst (A) corresponds to the formula:

, wherein:
T is a divalent bridging group of from 2 to 20 atoms not counting hydrogen; and
Ar? independently each occurrence is an arylene or an alkyl- or aryl-substituted arylene
25 . group of from 6 to 20 atoms not counting hydrogen;
M is a Group 4 metal;
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.

30 27. A copolymer according to claim 23 wherein catalyst (A) corresponds to the formula:
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10t is one or two; x" is a nunber selected to provide
charge bal ance; and T2 and N are |inked by a bridging
ligand. 30. A process according to claim3 or 4 which
is a continuous process. 31. A process according to
claim 30 which is a solution process. 15 32. A process
according to claim30 wherein propyl ene and et hyl ene
or 4-nethyl-1- pentene and ethyl ene are polyneri zed.
33. A process according to cRaj
(A) corresponds to the formul &
wherein: T3 is a dival ent Jpri

i ndependently each occurrence i yl ene or an

al kyl - or aryl-substituted ar Ien noup,pf from6 to
20 atons not counting hydrogér: oup 4 netal ;-
G i ndependently each/pogurr [ ani onic, neutra
or di ani onic J.--Q o—\g—sTarHunk®er from1l to 5
i ndi cating the nunbeh=0{ suah X groups; and 25

el ectron donative igat eragtiOns are represented by

arrows. 34. A procegs arqi'singﬁto cl ai m 30 wherein
catalyst (B) correspondsstd/the formula: N C M Xz x"

TZ t wherein 100 M2 is,@ nmetgl of G oups 4-10 of the
Peri odi c Tabl e of theReIeneﬁfs T2 is a nitrogen,

oxyge rus containing group; X2 is halo,
hydrocge@§V5ﬁgQGﬁydrocarbyIoxy, t is one or two; 5 x"

i s a ArlivGen aybbranriscsubstituped derivdeves thareglesperialinds:  and

dﬂ%oaﬂagylj}]h%g 3,|51dﬂﬁgglt}}?)¥heﬁylp&bqud- ﬁg-pi IJng(.a-ﬂgl, or]agt:hracen-S-yl, and

T* independently each occurrence comprises a Cj.4 alkylene group, a C34 cycloalkylene
group, or an inertly substituted derivative thereof;

R* independently each occurrence is hydrogen, halo, hydrocarbyl, trihydrocarbylsilyl, or
trihydrocarbylsilylhydrocarby! of up to 50 atoms not counting hydrogen; and

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

28. A copolymer according to claim 23 wherein catalyst (A) corresponds to the formula:

R21

wherein Ar? is 3,5-di(isopropyl)phenyl, 3,5-di(isobutyl)phenyl, dibenzo-1H-pyrrole-1-yl, or
anthracen-5-yl,
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R" i.s.hydrogen, halo, or C;4 alkyl, especially methyl
T* is propan-1,3-diy! or butan-1,4-diyl, and
G is chloro, methyl or benzyl.

29. A copolymer according to claim 1 or 2 wherein catalyst (B) corresponds to the formula:

N
< M2 X2,
"

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

wherein

T? is a nitrogen, oxygen or phosphorus containing group;
X? is halo, hydrocarbyl, or hydrocarbyloxy;

t is one or two;

x” is a number selected to provide charge balance;

and T? and N are linked by a bridging ligand.

30. A process according to claim 3 or 4 which is a continuous process.
31. A process according to claim 30 which is a solution process.
32. A process according to claim 30 wherein propylene and ethylene or 4-methyl-1-

pentene and ethylene are polymerized.

33. A process according to claim 30 wherein catalyst (A) corresponds to the formula:
«

02\
A MG, AT
N N
, wherein:
T is a divalent bridging group of from 2 to 20 atoms not counting hydrogen; and
Ar? independently each occurrence is an arylene or an alkyl- or aryl-substituted arylene
group of from 6 to 20 atoms not counting hydrogen;
M is a Group 4 metal;
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.

34, A process according to claim 30 wherein catalyst (B) corresponds to the formula:

N
2
"7

100

wherein




M? is a metal of Groups 4-10 of the Periodic Table of the elements;
T?isa nitrogen, oxygen or phosphorus containing group;

X? is halo, hydrocarbyl, or hydrocarbyloxy;

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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