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WD 2004/ 099268 PCT/ US2004/ 008834 H GH ACTIVITY CLEFI N
PCLYMERI ZATI ON CATALYST AND PROCESS CROSS- REFERENCE

wEInIBMEbST Thi s application clainms the benefi tPOf/URRIB4/008834

Application No. 10/429,024, filed May 2, 5 2003.
BACKGROUND OF THE I NVENTI ON Thi s i nventi on re!a;es to

a QIR ACTRTRY CIANRINPOL VMERIZATIONSEAT ARSI ANTY PROTESS
to a process for polynerizing addition polynerizable
unsat urated nononers, especially olefins. In

RPRCOISCRIEHRENCIES T AMaIENPN IS directed to certain G oup
4 metal conplexes, to catalyst 10 conpositi

c onpr |T§lisrﬂgpltq4@°%<&¢1@5 therbenefis oEld §i Hprdisatise) WP/ f‘%%@?‘*@ﬁled May 2,

§§esses usi ng the same. Advances in polynerization
an catal ysis have resulted in the capability to
GROUNRAF HABINVENEEIN havi ng i nproved physi cal
and c £ andt
o0 S 0 S Al Lt oo
@mcedsd‘grmbilmeuﬁzmg] eddlmmt;mlmabﬂdwsatmh@d oeneyfiers, especially olefins. In
% 1¥1'ﬁ§rr, h’% Ve t1 tlél gl?ec{eg % ge%a%%r&%l Xkt oo Iﬂ'}p e qecsa“?h s?

of producin particu

hand:sﬂmns qm&mising tl&)splaﬂdﬁdi to aﬂﬁﬂuon pelgwenivaton pmcesses using the same.

pol ymerJ zation techn e
Dot erisifes RabSenRRan i R iR TR Eranitiy to produce
PiaBg 668 pslymex’s'ihmg ilprove@plekiahl ané chettiict bropertiesusefivl ataodde

to net co | exes has d on d r,ligands have

0 SRR 0 ABbipgohs, N e dIRPRer] Bl fenpoptalysts he

U&%@e@&‘ &ﬂyﬁ%ﬁﬂa&on— e 243Q18iof), %@ﬁ@th@lﬂ ﬁressWB o? @%}1@&8 ﬁﬁ&roducmg a
ardless of these technolo |ca ngances in

Wprralymar fen Roen greathyexp B i B apechnology

mﬁw &Bﬂhéd%ﬂ&@ SRR HORiILAY ?Ebd%tiv@ aﬁk[ &ﬁﬁ&ﬁcﬂ@%&ﬂaﬁkbd pr¥cesses.
still exist. For exanp the tendency faor known

Beerndysermtiaew élaﬁlﬁ%s@éﬁ,lateé tq Bl cealpk?wéiaseéﬁada{nfﬁ]éands have

?ﬁfxﬁsﬁécﬁ %Mon“gtth&é SR Q! YABK 6285, BWU’S@GUQQJVI@ZQ‘IQ eWwoi 2000 020377 and
uti on nerlzatlon processes remai ns

6%@|29%w62&mﬁg@rrlbmﬂt@ﬁse teplmotngicd! aslBangey lpﬂilt%powleﬁﬁéndustrya
gﬁ on g%% Xas W11 GO thaﬂkﬂg@@?s‘ééc@ateds\ﬁ'thvﬁ%és dpRrability, still exist.
e 1n particula

sire in a continuous solution
Fot enapplez the itepdenoy fdseyn Gmgp 4mhateh cermplerey i lose catalyst operatmg

AL, Ll Al RBL et S50 b BB R s

@halmnge diedstiitiomallyi, improcbd solubilifyrid nlsamaltcn@ple?p rcaminey aliphatic

eff| g%y gf the process. In addition, by operating
ng ad polymeri zation tenperatures, olefin

p oly ITHh@axhéulamg alcontijpmeus sohyisn pdb'mpnzap@mm@ss, operation at high
osi tjon, struct 3
OGBS o E GO LAV o BT 0oy R Brferably
@&éﬁ@@ﬂ&nq apady lage dé&;efﬂﬁ@ ol m@ncre;@emle opepatdk gifisiehby of the process. In
anced reactor effici and at tine . .
ﬁﬂ%&% Y SRFAL YRR PPBmpet ?Hé?‘?erwe%\glﬁnfuap%}ylggs aying unique
?Jaéa\r pRBaEEY, 6drfosition,hay srnaneonky Buigksted. oper at i ng

ution polynerlzatlon process havi ng nore stab
C at al yBws.dt werid bs qﬁvgrgagepwdp §ed poglfrfep%qtlgﬂ pipeesy ﬁ%pagle of operating

| BEHRREEH Wil EHah R r&btoP Bk RhdyRd at the same time produce new and

improved polymers. It would also be highly beneficial to have a continuously operating

solution polymerization process having more stable catalyst productivity, improved

efficiency, and increased duration of operation.
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35 1 WO 2004/ 099268 PCT/ US2004/ 008834 SUWMMARY COF THE
I NVENTI ON According to the present invention there is

w@eaniogeds a G oup 4 netal conplex for use as BCT/US2004/008834

cat al yst conponent of an addition polynerization

catal yst conposition, said netal conplex
csmn\ﬂmm@Fﬂmernula T~ GZ G1\ 47 (1A

gr ;\:lhfer cfcgﬁdﬁ”sglto %’.h&pﬁeg%xg r.rwerﬁlé)%lil%raneal? LK deda éu%%ll n@‘cgl’complex for use
het eita)lw@bmpd)ﬂeyd of ah echUidefowmenbaioﬁ b&t@l@r@lckmbosition, said metal
het er oal kar inertly substituted

Ferp 5??%8 F%g‘ﬁf%’l"}paal ning from1 to 40 atoms not
counting hydrogen, preferagbly a di 10 ortho-al kyl -
substituted aryl, most gfefysably

2, 6-dii sopropyl phenyl al. T\s/a di@ajent bridging group
of from10 to 30 aton® TrotMEYYAt I ng hydrogen, sel ected
from mono- or di- aryl- substituted nmethylene or

silyl eﬂ@rfglitoups or nono- or di het er oaryl -

subst i 0 .7 at

| east %ﬂge&geuc E:% ;1%8@ ?Elﬂet er oat yfﬂg{d Hga}%df %%%aﬁk}?s

dwtesicy¢lonlied, heterqmé heterdacaikyl,dvetetralkaryd silyli andgneily substituted
ndar 7 r . d .

S&%ﬁ atlgjlgs tsﬁ?]rg(%f c%gtg#k% ﬁ%maf t%)ﬁlO aéo%‘ggl f%&g?tkr% h§'g‘§6g%p ?{egerrﬁ)réy adi-

lmﬁhe-lakkyy svhhsﬂtuheﬂlaryl,gmsﬂmgfeﬁblm 256-diisGprog@plvayler oar yl

2 oy sl Py BT Fapdl PRt o g RR Bl esototed
ifoni iendSoodip ard]- BEtistituted piotifyinalbt yilyleas sioupsor 2000 i detervaryl-

ni C, r dianionic |i rou [
DB flereRy ienkaoay PP AU AERBpvices hidrodty
gﬁ&ﬂﬁ;ﬁnt i8 Bubsiafed & on@pt b&h atthdd @Bsiton3 Rdtheal sScQ)_hd@fIl or tertiary alkyl-
onative i teract|o s ar esen i nes,
SR CASTPHEY O etiary Pejgiea ?&%&@em% 09%;%@1& Pronigferqpyeloalkyl
rding to the present invention there is provided a

cat ai szt 25 conposition conprising the foregoing G oup
4 met 1&6ﬁ?pzoélﬁterombgrﬂlww@aﬂ&ﬁa%‘m%fuaﬁtlonéll}wspwaﬂya

?’?ﬁ YS¥1- GQOR@iS ﬁﬁdﬁ@yyllg% bude an activator capable
converting said netal” conplex into an active

cat al Yis theSradinstdroreferabbrdaiim.i on, a carrier or
SUppor}E””19&&:&6&9n§@af’&%§anﬁﬁucl%’aﬂ d?or oa tertiary

corrponent such as a scavenger ne or nore

addi t ix/8é agrumbdj fovafteS indigatingAbe pdereisy T graups gnd
seque SotoB&sr,] Bﬁhongl%gﬁ&’sran& Ql@&t%ntdroﬂaﬁﬁffe SlterAHHON S represented by lines,

dotted lines and arrows respectively.

Additionally, according to the present invention there is provided a catalyst
composition comprising the foregoing Group 4 metal complex. Additional components of
such catalyst composition may include an activator capable of converting said metal complex
into an active catalyst for addition polymerization, a carrier or support, a liquid solvent or
diluent, a tertiary component such as a scavenger, and/or one or more additives or adjuvants
such as processing aids, sequestrants, and/or chain transfer agents.

In addition, the present invention provides an addition polymerizing process,
especially an olefin polymerization process, wherein one or more addition polymerizable
monomers are polymerized in the presence of the foregoing catalyst composition to form a
high molecular weight polymer. Preferred polymerization processes are solution

2
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30 In addition, the present invention provides an
addi tion polynerizing process, especially an olefin

w@eiogoeERsgat i on process, wherein one or nore apdi/UBI04/008834

pol yneri zabl e nononers are pol ynerized in the

presence of the foregoing catalyst conmposition to form

@olyhiegiatmmi ﬁlbktl ;ﬁléfer\abl'bf g&lﬁtiquirmlés wirir€if ethilege, prop?rlene, mixtures of
nerizati cesses are.so ion 2 WD 2004/ 09926

SR e SRy er DA L HiSiens B e gere Caor

Sidheit dl€fihs m BioRSIBESre PHIGMEYiARd 6 Jb}g&bl@ﬂﬁmzeﬂf opyl ene,

m Xt u ethylene and and m xt ures

res ropyl ene,
et hyl| e s Hﬁrﬂh FIRPIHTes By ‘@ﬁ‘%’s{;in {15 Gvention g b vesd algae or Plombined

Rii@heter Bleaf Lddsp19tes 6 Afa8fki ddEipaKiteonB BhI/KE pbIg@EkiAfion process may be
copol yneri zed. The netal conplexes and, catal ysts of

{ufsl 1P A SRII6E PRPAIAHE) PIgEesE With ong G5 MOTRRther pRiymIsERtion prgeesges. The
R RRE o BdoRro G QTR SRS R of ﬁ@hﬁﬁ ¥ §£ta19é@ @&ﬁﬁdsltioﬁ RgefATe: thhie
pol ymeri zati on_ process may used in a series or
palvateriedtiop phelefinsinfanpriging cmb%& sogadiiag, %@dweﬁﬁl/mnw the
@ér@%og%s&ﬁﬂys &ﬁnpo ENE Qﬁd Qpti Llﬁp rel%\%\‘lhgﬁr% cfn‘ﬂﬁos?cio%} MQ)Ving
a cata yst CO osit'i on use
pdhgntef prmni, el rofovietind theifesyltingsohp mtmm@lon oﬁtmahle ragditional
%8]51;11%&%&89 catglgﬁ %gxhg&ltl%ﬂgfopﬁse% ?:(dnﬂ"??attlgﬁ W1’J1 (Me%gé?él REmplexes of the
(0] nent and recoveri ng %e

POIFPO Siventgm mludmmnh@alnegicﬂ—lﬂmmtypq tfanph@smﬁal, podpmarization
rec verln the r tin

S B S TEpdr e i Rl O URR RS Bt B P cataysts,
ld)S Gthbﬂ”tr&&ﬂbm mafal élimpl\dxlta.h d"lthh eatﬁlIﬁitabf tﬁ@iﬂmérﬁi)éﬁ are@ieféred for use as
presen |nvent|o i ncl ude .conventi onal
5 |P81fynmsﬁﬂan £57psts sompeieg FO T HRACTP B He g A qegpdary or tertiary

GAnohidS Edhted $n TBbdausShdylardApab@scofiatidangd tigher Bailﬁt efﬁc1enc1es ata
conpounds such as netal | gcene-type cg alyst

GLYTB FROPPTHETCORYEHOHREt alfernaByRb, ey ate eéﬁta%hl?féligsm%}ﬁ PRemer

IcOMRAInOR a 3ven PAtAlRErREndOr use as 15 olefin
pol ymeri zation catalysts conpared to sinilar conmpounds

| acki ng a secondary or tertiary branching center in T

HREBUE EDIIRCRP BIOROR IS IRVERGRIGVI Ng hi gher cat al yst
effrcrencies at a gl ven nbnonmer_conversi on or,

al t er rdt fefestnge tt theyerwﬂ@ Tehisabthe Esments fiersin shall kg fethe Periodic
SRR s LA BURSE o R R QP i P e &
tréferepesr tb @ fireupTar§ireunsishallhe tethe fsonpor Kisousss as rhedi¢d in dfigPeriodic

Per 1 odi C . | I shed d
Sy Rl R oSl e o0
r ef er etheeertnd’ camﬁlsmgti and de@ivativesthsieaf i nbtentendet heexGludehe presence
Eﬂf g%ag'@gloné CH@p?rh tft%g%@'}%&(@ 2 Fl))f%{helo o1 n% t ga?ne 1s 8{8018&8 herein.

or nu
4b orfeetotaesitharig dovipt, bl k:@@osmnmh cﬂkémed/hadrem ﬁﬁoﬂghas@mﬂthﬂ 1sm1

ot intepded.to exclu e a
e Pars R any o fiok] SaRiss S0GG0n 8t fbbeaiyheger polymeri
R btheh@ses aiessistited it6 the 0GrReryh & ednfrast, theitefih d%bnsisﬁn@&ls@d:nﬂlally of”
any %E%% all co S|t|ons clalned herein throu% S ed
SFClpdns tom} the scops AiAYY SY5TEPAmedSFitAtan AR QMg SPIRaRFTE SR 4F procedure,
aslebiptihy BioseABit AYeith ess@tialio Fp& eIty WTRE f26H “cwﬁblh’tﬁﬁrdf’cexcmﬂes any

otherw se, unless stated to the co rary. ﬂ con;ra
tqqglpplgphﬁtep eb]?fgq:egplfeﬁn@t weddeally gplpwse;atsci or listed. The term , unless

stated otherwise, refers to the listed members individually as well as in any combination.

The term “hetero” or “hetero-atom” refers to a non-carbon atom, especially Si, B, N,
P or O. “Heteroaryl”, “heteroalkyl”, “heterocycloalkyl” and “heteroaralkyl” refer to aryl,
3
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we@z@epd2er) t hose that are not essential to operP@bUE1004008834

The term "consi sting of excludes any conponent, step
or procedure not specifically delineated or |isted.
'Eﬂleyl tepdloalkydror aralkyl @56ps rédpadtvely,ah hbichiabRast b&S @Ftontatnt 8 @eplaced

ed nenb ndividually as well as an
@Bﬂ%ﬁar% %’ﬂﬁthe” “é%tmlwﬂ’léﬁ%fsdo supstitugnts Q%V’gh dibet dogrolestroy
ciabill§ I Y iR@ALIG. ARefeREPRG Aibbtiucats, ar&nald\ldl(cséhylar&arbﬁ)amno,
teroaryl", "heteroal kyl" heterocycloalkyl

éﬂl@%‘éﬁfbé'll%ﬁmm?n&le palplaydggcgibyl, andyigC OB OEOBSY. "he term
2 00446 Q0B 834 mc@t!ldéyi)oth ﬁMﬁdp@@Hébél thatQs, p@fﬁ{eks\ﬂrepared from a

gr oups respect i vel n whi | east one carbon atom

i singlegpaciEeeprngynda W@@W@ﬁhm !q, Relymery PERRFSE by (paetipn of at least
&b B@ntepfoﬁfﬁgg Feal RN SndRddrid célh&ﬂﬂd% t.['ﬂ@{enﬂ %19&51119@’%51’%&%0 a
oper abi the invention. Preferred Inert

sobner thateashibitapeXivay diffragtigramttentay 2 Soandppbspeses mrst order

tri %é})/% &%%pg%?%gﬁ%"ﬂ Hzli)qn%]frfﬁgﬂ? g?%yegﬁ@%a “m‘rlﬁ Fﬁl@ﬁggtry heating

wweg. Abe wimmay hehsgd egerblwheahlammmﬂm %enltcmstallnr@”
p0| YMehR uWeSt?o%rlg ?ﬁéc e(a%\?ard §+J%9Jn§calrc% gfeké(s 89591?& lein ositions
and copoly ymers pr paréﬁ eactron
ozbmansmgias samet \ﬂ?he pmdegttlrmralsb oclatestg arpelamtnmpn pmncssrhavmg 1mproved

co rm.,..cr sta fers Q r
KRRpO LR Pt St et SR Bpls R R
pﬂﬁlﬁm Itcha bd!eﬁtsuﬁpﬁﬁiﬁgly disbcﬁfﬁ&d thaomsmgrthe:pryshadatalysecomposmon

SRR A MU TR gt T Y A

| cataBA(CddapeaEd rgsultks i SubStaritial ifiprE/elibt liry@badsé opegability e ab111ty to
[ nve tion is di reci ed toward novel net, Jﬁlexes
y 1&5%8 g}etpp nzaélaﬁfﬁrqulia‘w@c FWQCI Hon polymenzatlon,
|1ﬂ1161%%d QiR SRfon8hRb Q)%ttérq;o@nﬁpﬂ)rﬁﬁ@ﬁészﬁfdltﬁﬁ’baQMF $Sproduce a
havi ng i nproved operability and product capabilities
(Pspadey Temes o5 PRIXBAT Ih eRPn ERASICERITHIADt he cat al yst

CONPOSrbfeR&h méthl &ﬁ@leke@s%c&&m@{ol t8d Yt it RO 8 Bdsd Raliting from
usi ng the present catalyst conposition 15 results in a

dBeengliningtipn ifrﬁglrtbwamp gloymerd omtionaly fampihe doss of gqe or more
pﬁ&hb&i‘l’?@hps §p'e!:1 1?}1 ﬁ]&n@ZIQnP I%E&fonali%%ﬁlb\égcompounds of the
conposi 1 on resu t's in a subStantial 1 nprovenent in
pelboesgfoopelrdbi lity, an ability to significantly

i ncrease the pol yneri Zf:\tl on tenpeyature, especially of

a sol ution pol yneri za@iom¥HTrAprGved @t al yst

performance, better polyner properties, and the

capabi whergm 64 Toamd @ eee a pravivostyl defined frydorofulagdl yner s i n

iR TR by AT b0 Ao B BibaliB By o owis
rhfa&u,l Hetermgryfl Mmﬂaytjzr 6f @refahhlyramﬂtqtmm péir, cpmvlidwe adglitiiomel stab111ty to

gt‘éou ag%gﬁ% af gﬁrsle%gsg%ftfg/m?drag.%sag me co%ple%s generated by

pmhijbﬁmgahe Givap 4ha&>m1 sohpsiad el oty itse ainpoliel infan idegtweactjon

forpula I: A-NHT-&Q (1) 25 wherein GL, T and & are
djﬂ:‘?"évi ously defined for formula I A upon reaction

t her eafrefelrtdlex@amfle® bPthé forEoly peIg RGN Ldwi€bdsé Sdinpounds and the

donation fromthe Lew s
resulting metal complexes correspond to the formulas:
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basi c, heteroaryl functionality, &, preferably an
el ectron pair, provides additional stability to the

woredoaloorent er of the netal conpl exes of formul BCT/BS20041@08834

nmetal conplex is generated by conbining the Goup 4
metal conmpound and Lewi s base conpound in an inert

reaction 30 nedium Prgferred exanpl es of t
f oregoi ng pol yfu i
resul ting netal

4 WD 2004/ 0992 g4/ 008834 GgEI A
TG | 6 /N (||)y;--- /- and
M (X, G‘)—NH wherel M X", 6N T are as
previ ously def{< ed, BGG 4, & and\% ______ e _hydr ogen,
hal o, or an al aryl, ar yl, cycl oa IkyI, or silyl

group, or a substltut ed al kyl -, aryI , @8yl - cin
cycl oal kyl -, or silyl- group of up to 20 atons not™ e';l;
count |1\m,g>(h’yxifp@leamd'1mreaschrmlyd@nedﬁ4 & or 6 groups

TRy, el 0L DS SOt LDSLEDE o L0 (RS, o

g Redup, %‘Q{B&Bdtlﬂﬁedl eﬂl«ty@—[ ﬂ?l— I@d]l%yl@bﬁldaﬂ@f— e:i'l‘ei‘hjrleg-oﬁp/o1:1c dpne SO atoms not
otte | nes ang. arronws tivel Mor e rred
SQUNHIE bydrpgeny Hade §o .%5’3? 6 ey Dol logee thereby

W@@&@@m&a@v&mw conpl exes correspond to the
formu - 26 \C\ G and I1Cl")i

(h A) bepdsy @?tlﬁnq\l/lbog@s and glﬁﬁro;a pair g?rgltlgl%mﬁfaég?rg@gq Sc;prese)n’lceﬁ by lines,
dshid8ils m@arm%resg&q\,@ are as previously defined,
preferably hydrogen or Cl-4 alkyl; 15 G i S C6-20

aryl , Merg |p;@§qrred g;q@gpflegﬂof the rforggcﬂmg,cgfugﬁtonalérqwsdltaisq/g)mpounds and

e 86t 1&99%&@35&%% aRlgmuh@pht hal enyl ; Ga
|ndependent y each occurrence is hydrogen C1- 20

al kyl, or halo, gbre lef erabl y at G G
7 G8 7 G8
G\/ —
G /c \ G
N N
K
(Ga)s (GP)s 1\|4 ------------- a8
d
an (X"")xll" (HIA)
wherein

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

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

G®is Ce0 aryl, aralkyl, alkaryl, or a divalent derivative thereof, most preferably
naphthalenyl;

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

G’ and G® independently each occurrence are hydrogen or a Cy.5 alkyl, aryl, aralkyl,
heteroalkyl, heteroaryl, or heteroaralkyl group, with the proviso that at least one of G or G*is
a Cio.30 aryl or heteroaryl group substituted in one or both ortho- positions with a secondary or

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



10

15

20

| east 2 of said Ga groups are Cl-20 al kyl groups
bonded t hrough a secondary or tertiary carbon atom

w@ana4boeet ed in the two ortho- positions of theCpOs2vgs/008834

ring, nost preferably both such Ga 20 groups are
I sopropyl groups located in the two ortho-positions of
bﬂEr phaghylyl, rpiyﬁ@nylGﬁpH:h}d oanthmackapkbgrogrsubgtiteeddt one or both of the

urrence a or.a Cl- kyl., aryl
N A Y R T A O
gﬁ@up, with the proviso that at | east one of G/ or 8
is a_ Cl0-30, ar et er oar roup substituted in
one. oPoBbr ?ptlapal?frandgaafg? FAOR SeArRisE iepAGHQpg Ay Tghresented by lines,
ugagdlgféymﬂldf%%régﬁecgy@ oal kyl - ligand, nost pr ef erably
one of G/ and I s _hydraoge nd the 5 V\D 20 099268
PCT/ u@s}ﬁnmmémb@fm@ﬁa i?was B3fesyapoundy complexes for use

RaRhtdykspehd Ahdoamany! group substitut ed at one or
both of the ortho- positions (where possible) with an

I sopropyl cbutyl, &l opentyl, or cygcRohexyl gr él}fﬁ)
and bon ti.onal bonds and eI ectr o@ r donati ve

i nteracti @ﬁ‘bb esented by |ines, o ah

and arr r ' y. H ghI y pr ef@"rred

pol yfuncti ong npqggggH nd
conpl exes @

¢ %eacl occur I&Ac cey (é {51

aFk{/1 ) ani do, C7-10 aral kylY3 220 aKk®yl ,

Cs- 20 /cycl oal kyl, or triagdl-4) al kylsilyl; a

tri (Cl4)al kylsilyl- substituted Cl1-10 hydrocar byl ’

W13 X9 eachh YRurence ﬁthMl%SNtI@&?éM@ﬁcyl%ﬁd@ ottty L, Cpiallyl, Cao

conjugate diene, and preferably each occurrence

icxcloatietl oy ltri(Chenlicylbilybra trifGr4)atkyhij1) ssbbtiphtad Ey hydreperby group; or

wg?‘wg‘% uI?S% cerlgjg léWﬁ?ﬁ"r g{?e%md%[i&’fb al k&%gﬁgrgy?%u%eme X7
anegilykybenzyt ot tvigmetliyd)stdnetbelnt Rb groups are j oi ned

toget I}J%r is {rlaercr)&?lyclf_z(? gﬂgyil,n& cﬁlloltoi; ng,

G" independently each occurrence is hydrogen, C;. alkyl, aryl, or aralkyl or two
adjacent R® groups are jéined together thereby forming a ring;

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

G is isopropyl or cyclohexyl.

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

invention are complexes of the following formulas:

@Gd ® Qeﬂ (VA)
/ }\I__/ @ (HsC),HC /CH a p @
@[NH o 1O

(H3C),HC (HCRHC 5,
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G i ndependent|y each occurrence is hydrogen, hal o,
Cl-20 al kyl, aryl, or aralkyl, or two adjacent GCe

wWQ@r@4p29268 € j oi ned together thereby form ng a PCTHUYS2004/008834

is 1-5and ¢' is 1-4; and G is isopropyl or
cycl ohexyl. Myst highly preferred exanpl es of netal
conpl exteseid B’ ensk oantratcd isitglida Ny Ndingatie gt b&&yl Ci0 alkyl, or

DB R Tl S o et R PR i R, htoro
Q)rm(@eﬂnyl)illylﬁﬁét&ﬂﬁnam}ﬂ 141&@@@1‘@0&’1@&)&1 WO 2004/ 099268
PCT/ U 200 008 e| n X'".each occurren is
hal i d fafﬁ%%fwrﬂg et O’B%Iﬁ Inypatigayit %beP@FCOV%;Fd that the

tpidséne bhyﬁe)cﬁhﬂo)‘é mly‘é—@ﬂ%ﬁtutdd%?&io@dﬂk}y b'é”” oﬁfase R |a¥trﬁﬁ§tﬂyl)sﬂyl—
occurrence Xl I' is neth

9 }(yllrﬁﬁoﬂw }ngrpy;els ﬁlﬁtSﬁ@v‘Pﬂﬂyaﬂ{ ahe@et?lémmg]@ﬁsdlb?}}ph@tpc hydrocarbon
QG v bsultd A e@&&h@lﬁhgﬂb&{zﬁéﬂz@ﬁoxﬁé’fﬁ&%c?e nt of the

i nvention, it has been discovered that the 5 (Presence
of ondt isFxnrely Endp thatthe &upacinediscleyire oterefsyred, ypore preferred,

HiAUPSFrefeHE Ian@§10§t %)féfé}t?eﬁ I%Xx%écﬁlhlaﬁfé of sHF&ﬁB’ dub @R Syith respect to any

I Mproves the sol u he neta conp exes 1 n
an¢ phhe foregeingrionanas @ﬁthe divenfiontisapahenblecas wetl ¢o ny other of the

HSESIEI L o EOLMIRL1ABLOR S SL8%5h
pr ef erhedbovedesripedhealcenplexdsiofjtheynventaienre @ggcalbmitwmhin
RERSS RJa??to%ﬁéi? ge{tzggs!’t] E:éme}? E?és%ﬁ%hé h Sac%h%%Eﬂd m‘éﬁdﬁ}% ﬁ'ite‘%a‘i Will

respect or egoi
tCh@dmmansdrtomd mhaspize akdirioe pa]snmiableumnmmyrsmsp@[allgfoleﬁn(s).
tF%?thQr ecesdelsg osr utccgc?fj ?n a S | nde ndent’ gf tor" is
any oPRer-2 iPRTEHP T AERTT Y. pﬁﬁﬁl ‘6%1918’ P | 58
rtefisdd te bmﬁiyemﬁ@om‘d ok bamponste o Ilnéthocawhlc]ﬁ ¥4l aceVdid/any of the catalyst

%g{l}i’ %@hggﬁ}h@gﬁ?ﬂgg gﬁy %F%@%? 6‘1%)(\)/% ﬁlﬂ.&l?ltg \%li%\/‘@ptles G r{Btagle activators

emudé ILaaisecids, ideicbordiamthgiGiy a1k Até®, idalding h@ivators, organometal

nerlza | e nononers, especiall 15 Fo
iasgfggowmflﬁ?%of&&[ ferg %%lbft e Birisin aon o3 p peifberalyst
Qbﬁpdﬁdtdb&tﬂﬁioﬁlly&ﬁﬁféé@@&@{ Is defl ned to be any
compound. or conponent .or ch_can acti vat

ny
of t hdti8 heligved pvithewy ﬁlﬁ%renﬁ&g b%?ouenﬂ éy YR ORkS JAaLas one embodinent of

URSAVnBGH cARQURCHTIABT by int I RGfoEXAIR LES cdtfoni® UlattBIAY Gationic, or
activators include Lew s acids, non-coordinating

iz fiteaionie ppegies. Oy neapsytf ipzthgraaefpﬁ, vsidgion, orcsatfga Flolgble aptivation
pRItERU R4S10 ‘t%'ﬁgd&&&pi Ak PRSeRlindelfon 1?5 erabls d fullyzeélabled

subst ances hat can convgﬂt a neqtra )
cegapsibash of Whﬁﬂa?f ownai yohiag idehyjfiahletdatienic p@@alésscatwmc,u og zwitterionic

gﬁécie@ Xﬁgaéll Wbt gl%'lm q}?lét e[cg{rbgioﬁ 8roQéass,Q%H me@yanﬁéﬁ%g Ijgfél‘rlac?@to’herein

as an “ionization” process or “ionic activator”.

One suitable class of organometal activators or cocatalysts are alumoxanes, also
referred to as alkylaluminoxanes. Alumoxanes are well known activators for use with
metallocene type catalyst compounds to prepare addition polymerization catalysts. There are
a variety of methods for preparing alumoxanes and modified alumoxanes, non-limiting
examples of which are described in U.S. Patents 4,665,208, 4,952,540, 5,091,352, 5,206,199,
5,204,419, 4,874,734, 4,924, 018, 4,908,463, 4,968,827, 5,308,815, 5,329,032, 5,248,801,
5,235,081, 5,157,137, 5,103,031, 5,391,793, 5,391,529, 5,693,838, 5,731,253, 5,731,451
5,744,656; European publications EP-A-561476, EP-A-279586 and EP-A-594218; and PCT
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the invention, catalyst activation may involve
formation of a cationic, partially cationic, or

wQmoBneERsoONi ¢ speci es, by nmeans of proton tranBEEUS2004/008834

oxi dation, or other suitable activation process. It
is to be understood that the present invention is
qmbllicatjbreWM/ {01} Bd).nyefa:&bdl ddm&:&nesezgaﬂnﬂ@g%k;dﬁlmmmhlmefdlfmd

ch an identifijable tion cationi c
S R
a:otnnmaiallgras MMAGSS& fralsAkzb Nobdldhangeabl y referred to

her ei oni zat.i on rocess, or "i i C )

et Tyt Mg cdfk ¢l SNen RS G SR ssR ppodified alumoxane(s)

&@ tih Xc’ﬂv@cbﬁor@tﬁ a @@ﬁ@if BbniSinsnt & e AvUBKHOESs. EHasB, the compound may
eferr to. as | al um noxanes. Al unbpxanes are wel |

R 0{/%&"8 mﬁ g0 Widleothir @pHval TS REER] GieHe Sy
qa@ﬁdym&;msﬁﬁmwﬁﬁﬁ(p%ﬁxamoe@%@rl)a&dtetcbﬁpo@aé ylﬁ@raﬂfmaiom@n

catalysts. There are a variety of net hods f

ﬁP@B@P’idﬁ @oﬁhﬂmﬁﬁ@?tgﬁ@r% &PIPP%@V QPY B @gd combmatmns thereof.
NP Renl dsEl a{s'ari&tlaxg%: HPoiRAt, B aibinft Bf ABo:d8s &h%l@?éé ié nb%aﬁ»y less than
Patents 4, 665 4,952 540, 5,091, 352

ghap pecegsaty to gffg:p&ely gq;rva‘@ tlgagaetal@glgple&wgggemmgied afone In this
A(m%@@im%%t{rt 1sgoeﬁ9s%d %%7"“5"%@1%3%9’%% boghd%é&u%hef that the alumoxane
slogot setribug: GoRfi@aty tosctpa LamlS: activarign. Hewigstanding the foregoing,

2 Rl RSN B ER o215 o b B e oo
e/S&dSBO@AJ/uO@BSM publ i cation WD 94/10180. Preferred
ot o iR Blcfialybis e okt KA THIGHTIRAL o Barion associated
ml,of-)mst?‘dt ﬁf)dr?at,&flzw nnocﬂmbpseb«moﬂdﬁatelé ;0 en anven cf the loyizag
SPpnie SR PSs Bt Buloher dyblice O e R 53608 E-a-

E20TRXBPAL495 375 ERSA-800944,IHPVALOT 003 and EPaA-RETO0H iy U.S. Patents:

comRaana ol dendth Y BEAE SHT Ros bt abilimgn i proered

Qldoas 'lchE Goreptatgdchvat 6t Hlteraﬁilr(noﬁfurri @ﬁb]fcl;on&uﬁﬁghs’aﬁs lespgmally those
t o ( & gggy%f%%]g g}t{sg%{eg qnmgﬁlent S tions o Ognn%g %ng orqcvrvgtC?MO alkyl
r%»tﬂ Ebkpwﬁnﬁhmymgt&xaq moﬁﬂmoﬁﬁ nﬁécwnﬁé’(feﬁa%mmaﬁum.

|nat|ons t her eof . en used as a tertiar

fch? non-qperdinaing enie. expeeiabiairEale ATy aany agylporate anion,

%ﬁh@faﬁ% ke‘ﬁ‘alh%&t&ﬂ?ﬁfbpﬂ&yﬁ)%ﬁte ng Qseﬁﬁﬁérﬁn&é?st&fdftﬁﬁtthevﬁh&h may
activa netal conpl’ex when enpl oyed al one.

tqqmﬁnseewesmmfdwdromrbylgr%$ @f@@ﬂng\lﬁng?héufor\ﬁ?{gﬁplﬁghq pyotonated
Clmﬁlgo O cai¥n ﬁé'H‘V@? RSt tf’?éC co alm%alﬁbﬁq&wgm HRRSoRPHising 2

ut e si I cant | to actual cata
agiriueafiton Cl4l\6t6 onfts hﬁwlagmmm gnd one nheding g@pngSuchmtmnes ae@vailable

Q?o W#t%g \%%)1%3 glpzlé? e tt?aggrﬁanﬁ)eaﬁéﬂla%&éﬁ‘ 'T@% 10 fmé ﬁ](fm M&@eﬁ] finder the

e ac on process 1s not neécessari
eradb ndeIArrmﬁnTlMdeTng rmstm‘shtrydsmmmgm eaimcavatorammethyldl(cm
C ipg roto Lon associ ated wth,

Sotel Ao Sg’gmtao 05?1) g?ﬂl%/o aoosel y coordinated to,
an ani AmlvﬁtfonIﬂMEhddQ Diifg jogizing omroaspouriss bt conipiigrad sctéregroton

cr| n .Eur gpea blications EP-A-570982  EP:A-
b asPls eesoituizg GBS BB Ro Bl Suchion s oyt e
Hbreboidy dd0cbordaidting arffonsRad Adatcdintemplated for use herein, and are described in
EP-A-426637, EP-A-573403 and U.S. Patent 5,387,568.




5,153, 157, 5,198, 401, 5, 066, 741, 5, 206, 197, 5, 241, 025,
5,384,299 and 5,502,124. Preferred 20 anong the

WO evegei2eg) acti vators are anmoni um cati on cont BETIUSZP04/008834
salts, especially those containing trihydrocarbyl -
substituted anmoni um cati ons contai ning one or two
010- 40A eledsydf cocgtatysts somprigrexioaicbyrdinating anions generically referred to as

bR A S B TS e PR gy by stably employed to

motnvawrhe nhlenah;tamp@xasmfom; préS%ﬁlﬁﬁveahd)nyoﬁoleﬁn polymerization. Generally,
t raki erfl uorq)ar rate a

EE? R bRE R IrEbS R G Riscr e FERE Bsforice

Umﬂﬁzdh)ﬁiaﬁsubhﬂﬁted ilﬁ&deﬁallimdbﬂ béRnidoLdIP subRit@edbextidi®@zolide

of . hydrocarb s of dlfferlng | engt hs. For

SR Y ﬁgyﬁ?g dﬁ@?@ﬁ amoni um cation derived from

the conmercially avail abl e | ong-chain am ne conpri sing

a nmxturegdf two Cl4, C16 u C18 al kyl groups amf one

met hyl groyp. Such am nes a e avallabl from W t|co
Corp., un the| trade nane Kena JOl pNf rom
AKZQJINe D TYINdET | t he'| Jt'E e’_‘nb!rrd " §t‘J:|
preflerre nipms It a tlvator |s thyldl( 30
20alky] iurm t et rakj pen oPophenyl ) bg

Acti vathi on n#l hods u3| 20ni @R g i oni C COMPOUNRH ot

contai ning an active proton but capable of for/nyg
active catal yst conpositions, such as ferroc®fi um R*
salts of the foregoing non-coordinating anions are
aflsreiont enpl ated for use herein, and are described in
EP- A- 426637, EP- A-573403 and U.S. Patent 387, 568. 8
VO 20 d@@%@nﬁ@w e@m*ms@wmg&at%%d Rpterably isa

Qﬂl@}@’&&hﬁbfl SrhENR Edbioh SorARnE 68 FHitwe ], NEhlIaN RS, especially a
generlca referred to as expanded ani ons, furt her

dredidCaadliyDammgniumaeation, 6, 395, 671, nay be suitably
enpl oyediniQendifiy éé@ﬁ 80&19@110@‘315 ﬁ}dré‘ééﬁ'@f EXAS h98robdI8y1, halocarbyl,

present 1 nventlon for ol efi n p YIer | zat i on.

daéhbycapqagbyl stregieocedrh patilyh (igclpding mgmradle@dm(hwfe%byl)sﬂyl)

azo I n| WII{E %%Iwg}dégfg azohﬂ@l alﬁ

b enzi Aida tisliediefluaspphsuy¥orang p@@S@@ﬁzﬂw@th)aldmane)-

N <] Bl i Bl Hocropghy Qi orsthy hmgpfun Sl
wﬂsneﬂnrmﬁmmhﬂhu&mqﬁmmunnmssgmwDﬁlIy a proton
SO FAL LA oA RS ELa0!Y 15 2 10

rocar n|un1ca?|oh contai ni ng one or two
(bis@tné@emhmpkopge@ub&m@»apmdecalﬂn;damllde

%ﬁﬁgﬁéﬁﬁéﬁFﬁy bﬁxgigggg@ﬁ§?w“F@ yg?ogen or a hal o,

ysirie@adtiitlorophedytybatieyl4,5-bis(undecyl)imidazolide,
bis(tris(pentafluorophenyl)borane)-4,5-bis(heptadecyl)imidazolide,

bis(tris(pentafluorophenyl)borane)imidazolinide,
bis(tris(pentafluorophenyl)borane)-2-undecylimidazolinide,
bis(tris(pentafluorophenyl)borane)-2-heptadecylimidazolinide,
bis(tris(pentafluorophenyl)borane)-4,5-bis(undecyl)imidazolinide,
bis(tris(pentafluorophenyl)borane)-4,5-bis(heptadecyl)imidazolinide,
bis(tris(pentafluorophenyl)borane)-5,6-dimethylbenzimidazolide,
bis(tris(pentafluorophenyl)borane)-5,6-bis(undecyl)benzimidazolide,
9
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hal ohydr ocar byl , silyl hydrocarbyl, or silyl,
(i ncluding nono-, di- and tri (hydrocarbyl)silyl)

w@er@4ponbts up to 30 atons not counting hydr ogenPCT/US2004/008834

preferably Cl1-20 al kyl, and 15 J*' is
tris(pentafl uorophenyl)borane or
bfs(tﬁé(pﬁﬁ&fﬁbfdpﬁér@p&lﬁ;ﬁ;ﬂa)ﬂdamfde) . Exanpl es of these
yst ctiyat rs i nc trihydr.gcar byl anmoni um
tflg(Pen @ﬁ@@bﬁﬁy ﬁm?ft@?h' gﬁ"@&ﬂ%@i‘ﬁ?«yl ) anmoni um
Sﬁtth§(pé}ftaﬂuorophenyl)alumane)-2-heptadecylmndazohde

bi s(tris(pentafl yorophenyl ) borane)i m dazolid
18@{@@?@1‘%@??@5@0@%%?&%@82 a%?Hé%c;u |em dazol i d

%1s(tﬁ§{pentaﬂuor tphenlyl)alu.mane)-4 5-b1s(heptadecy1)mndazohde,
is(tris( do duor ophenyl ) bor ane) - 2- hept adecyl i m dazo
| }SG@s(penta orophenyl)alumane)imidazolinide,

gggg%@grgéfﬁﬁ%ﬁéﬂyﬂﬁﬁﬂ%?@%&&Mﬁo‘liﬁi’d&' bi s(undecyl )i ni

bistiseenittermbsnyldropeAeytadsedineiiazligdei s (hept adecyl )
'b[ggtg?(?) fﬂﬁro l)alum e)-4,5- tsqbo undecyl 1m1da hmde,

pen UOTO eny rane azo i ni de,

blSQ(ls(pcrgz(fb@mwhﬁYDdummﬂaﬁF@%bﬁpmdéqyl)zmdmbm%| m dazol i n

??f(ﬁém f})ué)ﬁ a?qyﬂ%l}l%m}%nw% %tP}élReen)ZmEdﬁg%%eéﬁjecyl i m dazo
Ibls(tns{pentaﬂuorophenyl)alumane)—S 6-bis(undecyl)benzimidazolide.

bi s(t rdr%ﬁ% RENLA o];rsI Al HARMSS %es)cggede} ?bT%uéicQﬁcﬁl(WBd)%W%ié ch as

dazol
ltmss((ZI 2% (mﬁaﬂuafdbuﬁemhhmdapuhmmm Jombjktibmsof hetiyamchery dljo

SRRt s E ertisPofh SpElen BPaE e IoNARE FUT A m

da@bihhtds, see for example EP-A-0 573120, PCT publications WO 94/07928 and WO

DT o T L 00 B Sl M B

b,at& ktrdombi@ias #th PEEIRERRE YeicattsBREDiddsgiacaling their hydrates WO

bi s trls% ent af | uor.ophenyl ) al umane undecyl i m d
88/ 18135 desceqbes the use of or%anob%ro)alurmnum ac)avators EP-A¥781%9 c?escnbes using

Q' sﬁffﬁd'nh SARE Biriha40h FRh 8 A¥h-L A MARRME Lorp B RIaaRE C WhtiePh@dtors or

meﬁ(osiﬁ fos pefivating 4 QRbEhEWYMdare despried in Bor graaplentlely| ) i m

'PQQ%@ |5'8Q§ 85D 5, 850, 633, 5,869.723, BP-A-615981, and PCT publication WO 98/32775.
tris(pentafl’uor ophenyl ) al umane) - 4, 5- bi_ s( hept adecyl
)i m ddizie Iaf;q @mhm the scope of this invention that the above described metal complexes

%Ihtgéét‘% | ng&gm i Olllg{hgrpﬁ%%lﬂ‘g %kfx‘%@%ﬂ aml\sjaﬁéﬁ’{n'eﬂﬂb&g%escnbed above.

uor ophe umane) - 2- undecyl i nudazol i
Aihd eole ratio of the activator component(s) to the metal complex in the catalyst

oP]i%E‘BS Otm%.g Qﬁtﬂg ﬁlfvénte%ﬁ QIBQSR’){L %@ﬁéﬁ’lﬁé’e%b@tw‘%&% ?‘? “r‘&é’dob'l‘ gr%ferably
kll: ]Sl()t8()0 4 ( e micaf preferablylicinig 15PGll uFthe)thelgcEviiors§ amideizipk petivator

z 0 I
BB B O e aropiErSI G RRR e g songkayh il
)tnmeﬁiaﬂlﬁdrd)p‘hleﬁb&boron the mole ratio of the metal or metalloid of the activator

%%t [ Sg RN agllcgr(r)lrr)lg Pse})?é%el)aﬁly %Jnnﬁg reeznge étﬁbegveen B Q%l t(k)J g rlz Im

b| s(tris( pent af | uor ophenyl ) al umane) - 5, 6- bi s(undecyl ) be
nzi m dazol i de O her activators include those
HCT publication WO 98/ 07515 such as tris

(2, 2'm additis0 aHfel k41 @Bnplie s c%czft&ly@ bPR%VATDH A iscontemplated that
Combi nations of activators are al s contenpl at e

[5§riaip EeriiaRy FPEROBRNTS qrapixiases Hhsreot may b%%@sqi@éhfa%wxsa?ﬂnmowon or
3fd de¥@oR hixthR in order to obtain improved catalyst performance or other benefit.
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conbi nati ons, see for exanple, EP-A-0 573120, PCT
publicati ons WD 94/07928 and WO 95/14044 and US

wead0enteedH, 153, 157 and 5, 453, 410. WD 98/ 09996 PEEUS1004608834

activating catalyst conpounds with perchlorates,

peri odates and iodates, including their hydrates. WO

Qﬁbﬂlﬁﬂaﬁ&' sddstertiaheamipb&ntssiﬁ:hnie scnvgmmhiamgmdlﬂmeawmth contaminants
I vators. 99 escribes using,.20 a si

38 e Y e e D ey S e S ey

alb attivatddd @ssish il dcadtion 6f @k or fildiclvd de niedl cagpleres empRy&l in the

cat st conpound are described in for exanple, U S

rﬁéfta@ “’QO%TA%‘ 852, 5,859, 653, 5,869,723, EP-A 615981,

and P@happieh inchlit DAYV &B4uBR 45 @akylqud@n@&oﬁlgroWlds t'l(llﬁlky'lzmc
t he scope of this invention that the above describ

remapunds dinllgdaduningmgikoydides halindemipinaryiepides, HBWIaBWémB‘FNN'

m?@&ﬁ]aésa&@hmﬁgmﬁmﬁﬁﬁmm -MElNeE R anesiNatnah ave
[eratio he activator conp onené{bg to the
t

Mreﬁlkyé%lﬁbmﬁe% plkylplemgnmdialkoxidess alpgluminsdigy, Nididkylamides),
%%%%??él%@ b aﬁN d&&ﬂﬁn&é&%ﬂ%@ﬂ%n NORINESy RilgHamiliQ,

, y 171 to 800:1, and rost preferably
plkylahunisg dmryl(\mmaﬂtyﬂvéurmumm udmdged is(amides) michiang

vat.or h,as,th on.t

B Sripupde ERibRaRy BEar s BN R e gpmonanes:
ac well ad Ld:vﬁp baxeg khdh@s o:gbmﬁa wth&ppatyethek, enime hiel Iroaagtanme@bmpounds
b@ ngt or .netal |l oi the actiyvator 30 c OQ?”HJS

AR tl}?é?fﬁ@%mp@&n s and heif gsrealwe}mﬁﬂ%@se osg¢ m U. S.
:rate?ﬁ e..‘>sn7£2i ﬁlz nd § 7;& ,343, anfies W@?aogse?pmm? g;;lamtp&d af qx'te @dregoing
(0] e nNeta co ex._.an ocaasorcvaor,l,
jtertiany cprpgRents iR ?a@&%%% yylgyides,
Rl n@furh aﬁf'ﬁ&ﬁdeﬁ&i{alﬁﬂal&ﬂﬂ&ﬂ atrideh, DBy ledindihing Hlarmdes,

COfT'pOSItIOI’] or 35 the reaction mxture  in ord

Silglafumigpm dydydrecabylsjlyDapides dkralneEusyd liitrﬁ]@fdr%éﬁli’@lﬁhfl)mdes)a
L2 0l ARAARE aRmbkaded ORHI0 ORI fed té%eia%gna&ﬁﬁoneﬁts B h

tertiary conponents include scavengers deS|Ened
@bmawsxmocb RAHTORAPASSOT CPRDQUAGS poERBORGE 9 the oreule B2AI(OR) or

We?éﬂ Riis @Ile v at fn@ néﬂf& é‘i&h %céuﬂ%ﬁée?g ¥z

con‘p ets may asoatlvat or assist In aCtIVlQ.Ion

okefernlely phenybere, G-ttty -renegiylnbor) anst @lé isirp byl tﬂlﬁﬁilfjaﬁ‘é'l)sﬂyl
R T B L e e i
cuathydaimdexane |tla(jls}oyilta]lahmmrmn)mkchﬁq:djaethylalumoxane, di(n-octyl)aluminum
T 0 Pt o

N;Meﬂiyls;&b]ammdes di al kyI al um num N, N-

g: (k§/|r Ia%{? l SI h%%yﬂldlgq%]aq t%t}' lrﬁg%lg meﬂtl{gg clroxycargoxylate metal salt,
thyiw(tadhkiy hx)asnt latyy Iestdudy-RubistititdN; Slowd- ki (ﬁfﬂﬂl-dﬁ‘BQthC acid salt wherein the

al kyl al um, num N, N-di (t.rial kyl si.l yl )am des, .10 _ .

P PR i A RRIS AT e e el Bt o B B Table of
tE1&hes. dﬂﬁs)coﬁilb&lihdﬁlﬁay be used to improve polymer morphology especially in a gas
bi s(et hyl al um num Jhenylene 2- &phenyl am do

p&aﬁ%e(pelym?éwoaniﬂa%jlmmxamp § ISR, Jeseqgisd. giphatic,

le@ihatic RRSRSFated BFdlic %ﬁbs@iﬁ%"ﬂaﬁ)o@lﬁ%ﬁﬁ PR WIRERE carBdklylaf ligand has
and pol yam ne conpounds. Many of the foregoi

ng
cenmpensrie Sresey dear sybstigenty Wdémnyh@r%zcaltb% Atemp. gExamples include
qiy%k?a%@@te! ﬁ’yd%xyﬁ‘oplonate, hydroxybutyrate, hydroxyvalerate, hydroxypivalate,

hydroxycaproate, hydroxycaprylate, hydroxyheptanate, hydroxypelargonate,

hydroxyundecanoate, hydroxyoleate, hydroxyoctoate, hydroxyalmitate, hydroxymyristate,
11
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Patents 5, 712,352 and 5,763,543, and in WO 96/ 08520.
Preferred exanples of the foregoing 15 tertiary

w@eeosposest s i ncl ude trial kyl al um num conpoundsPCT/US2004/008834

di al kyl al um num aryl oxi des, al kyl al um num
di aryl oxi des, di al kyl al um num am des, al kyl al um num
diyam’(ﬁﬁa’garatd,i l@ﬂﬁoxjrs’ﬂéaw‘fé hiydivxyarachate and hydroxytercosanoate. Non- limiting

AN eSL Ot S o Sy BRSO e o L

r(m;J B, B8 drl,av UBH) XA&S HeHug Wey CoMNEf Y, LeghdN. tPréfer¥ed metal salts are
conponents are al unoxanes, nodified al unbxanes, or

ds corresponding to the fornula Re2Al (OR) or 20
Re2 Al (tNBa2embidRiiedt, theR diofydarhaolflata bdedal saltf re Fresented by the following
|ndependently each occurrence 1s C6_20 ary
rﬁeﬁﬁr@r‘é}Bﬂf" phenyl or 2,6-di-t-butyl-4-nethyl phenyl ,

and RRis Cl1-4 al kyl g F t@dcﬁ)y,a,h&gl)swyl
preferably trimethyl si r

. Mbst hlq% eferred
terti ddys %@#ﬁe&@ﬁﬁsoupﬁbrweand thetliapthani %ﬁﬂ?ﬂeﬁ?émde series, preferably
gffd(é] G@g{yyi gél Bl Th B, mo@;g&féf ﬁgﬂaﬁr@%hﬁé HITOXARE? to 14, even more

al um num "2 ut yl - 4-net hyl phenoxi de,

@mﬁerdblyﬁrmﬁyar}éﬂwypl)e&rahmmm N, N 25
b t
slwst( a[J e tfe&?%nls g%&f!;%eﬂ onehdtb‘n&taﬂ gﬂ%leﬁﬁggﬁ&l %B%o%}?gf Silane,

rseltfedatesa ISIquanet)gromfcm tp 30 atemmnot amyltmg hydrogen,

hydr o tit n j '
sal t 1@ rae ?&rogaﬁgygl ?adl al v?ngrf{ognolnto%g) célli)gré ?tgfn? %)xgé@eljaﬁy ¢ 90
cerboy atoiny,end bptmnam mbstftuterhwiﬂi omm ni)rél]ii/dnfxyl a‘ikox?eN Nedi c

cﬁa{d&("ogﬁl El ene q‘ﬁ%rgﬁ%ﬁova@ﬂg%gggfo ﬁﬁ%_ﬂ one ocmétg §1ch is substituted
pﬁl&ﬁeﬁhyldfdxy-rm'ﬂ‘l N&ﬁhydfbcgrﬂﬂﬁnunb# grody, pefeeabdyphyeBodynglousithat is

sat urat unsa te at s aromatlc or

Shoihadied s g Brreh M Buein ot BRI EL e PR | o sal t s

wher e glb%ﬁﬁgww@ 1 igand has fromone to three

hydr oxy, substltuents nd from1 to 24 carbon atons.

Ex anpl Y& a3 péaegrfee &‘U‘?oxyacet ate, hydroxypr opi onat e,

hy dr oxy B gteférrld @mbbyHeN Vet £k & PandRMlp.0xypi val at e,

hydr ox capr oat e, hydr oxycapryl ate, hydroxyhept anat e,
hydr OQ{; wa]le:éo tggf%%mg ﬁ}@l@%rgﬂ)géﬁt%meta salts include
%%Mgbﬁﬁg Brmil4§lr oxyoct oat e, hydroxyal mtate,

hydr oxyrryrl state, 11 WD 2004/099268 PCT/ US2004/ 008834
hydr oxy arate, Rydroxystear a&Re, 7 arachate and

hydr oxyt erjt osanog% . Non- es of the
nmetal po on i des a met a ¢ A om the group
consi st S R {Ba, Zn, Cd,
Hg, MiZa e, Cocrld Ni, Pd L' ed net al
salts a zige saljts. 5 1In , the

hydr oxyc @nyl%le net at sa ed by the

foll owin gener & fzorrrula ere Mis a

Q
metal from 6 _and the Lant hani.de a
Act i niHReTRR; é%do R pl.ne p@?%ﬂsﬁhyeaclr PLHITRRE &fs 4roge. 53%?8’ FSrs
tadyl6, nore preferably from G oups 3 to 7 and 12 to

14, even nore 10 preferably G oup 12, and nopst
prefe r%pryadglﬁves may be incorporatéd into the catalyst compositions or employed

simultaneously in the polymerization reaction for one or more beneficial purposes. Examples
of additives that are known in the art include metal salts of fatty acids, such as aluminum,
zine, calcium, titanium or magnesium mono, di- and tri- stearates, octoates, oleates and

cyclohexylbutyrates. Examples of such additives include Witco Aluminum Stearate #18,
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Q i s hal ogen, hydrogen, hydroxide, or an alkyl,
al koxy, aryloxy, siloxy, silane, sulfonate or

w@doamemes group of up to 20 atonms not count i NgPCT/US2004/008834

hydrogen; R is a hydrocarbyl radical having from1l to
50 carbon atons, preferably 1 to 20 carbon atons, and
Opité AR MininsSt@s4te $20, Stcoi AnBNEG Sedarafe182 ByWiky Aluminum

e i Tora grias sl bR e sestBhiedoreie oo Memptis, T

WSt TKelJHs@Qf subi 4dditFed M@ @M st Bfaposition is disclosed in U. S.
N-d|h ocarbylan1no- group, preferably a hydroxy-

é?ﬁﬂ coordinated to the nmetal, M by neans of

u ns har@démﬁ)lna%ﬁMbsadaﬂﬁé@ﬁ&ude%nhﬁatmgbrm SO ks fa&pmeé or
'S anlnte%w/2 roml to 4. In a preferred
3

@ngﬂp,mammq AS ng agldigivapchlgnd; o§ ethoxyytess stqapyh gmine and zinc
%E%%ﬂ&! SISK?HlaIﬁlH:‘eAé 96678 Wd@@’tﬁ%%’a@éﬁrs%y luﬁfn@ z'ﬁﬁ;ts?éarate lend

salts’include conpoun or nul as:
@ptaﬂeesel 8 5-@i-rRe-butx]- 4®y@ox@yﬂa@cm®®t©alzo arsdelde from/W ﬁm?mratwn
%H ggx each occurrence are hydrogen, hal ogen,
1kyl. Other additives may be incorporated
| nt 0 ﬂfhe abacaksesbedumtaystéanipowsis end @qiysbyapositions may be combined

L

ene
tlin &te a&roe akdesaibed helmh eSmﬂltsulbpmctdeGmlyststm pes'@dlllfsly(nlﬁefﬁlalbt gharry or

h a
aci ﬁgﬁ? %om%%lon& E]ﬂ!fﬁ g"}e c?ta yg{ CPlélg?Sé%Oél mchg &%\gfluallj components

oh@adf athy &8 th S3peorel dhren fdr bxinyl edepssitedrm raspxhtased)sfnﬂs wtincorporated
addi.tives include Wtco Al um num Stearate #18, 12 WO

2055 HYEBERPETIFUS2004/ 008834 W tco Al umi num Stearate

#22, \WHeG@mA'suppdt!or Sabrddi'tire udéd dnderalinlgdiblyad AleWhy petbus or non-
Stearate EA Faod Q%eggz all of which bg)avallable

PP HPPES “@?Pﬁ)loi’rﬁ oo, 2 BEMHS [§RRport-pigteria appple, duageagfe oxides,
SebiicA Gttilldsy 4l hlamea OfepbatSdrs BORPORhihbRRuppOrtGhaBeia0%0ch as

in U S Patent 306,984. 5 Additional suitable

2ebsbrapes fP‘??élP%?tH‘éeda?’ftCF@t;lH{kP‘kOYQW%%PWCWC%%S Hodystygene divinyl

HEhRBS polféfins or polymeric compounds, or any other organic or inorganic support

material, or mixtures thereof.

The preferred carriers are inorganic oxides that include those Group 2, 3, 4, 5, 13 or
14 metal oxides. The preferred supports includes silica, alumina, silica-alumina, silicon
carbide, boron nitride, and mixtures thereof. Other useful supports include magnesia, titania,
zirconia, and clays. Also, combinations of these support materials may be used, for example,
silica-chromium and silica-titania. |

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

50 nm, and most preferably 7.5 to 35 nm.
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exanpl e, Kemam ne AS 990/2 zinc additive, a blend of
et hoxyl ated stearyl am ne and zinc stearate, or

wKeovaidnzes AS 990/ 3, a bl end of ethoxyl ated st eBCHS2004/008834

am ne, zinc stearate, and
oct adecyl - 3, 5-di -tert-butyl - 4- hydr oxyhydr oci nnanat e,

al so 118 th
SA 10 Thﬁ?bﬁuﬁﬁo@tﬁdt W16 c&ﬂﬁd@@bﬁi du@hbly eﬂ&@fﬁﬂa t e Pésent

e above descri bed st conpound
R e ORISRt Von Loty D1 A RSSO L R ai5.521,

m@fs@ 231 BB L2 EIBIBE. B@i 8, 2@0 89@5‘ %B@?@s 9%&@9}2509 ﬂzpﬁzst ba66 649,
port nethods well kn or as

i bed
k§ 66#6 SfOR. 78U 98P 9@% 5(:55'6 3%§16§9 &$3e51éé9 8356:@»?%? ‘PV 5 643 847,
E%s fsQf03S4 914714004, 73, APOSH3IRGL KR g flsl 730! 340, 5,767,032 and
‘the cata conposition or the individ
éeﬂ?@éﬁ@mﬂé PCT mebl@@ﬁonﬁ’él{ng B&32995aWVOpdP e Ve 86/ﬁ§18f7 ¢pd WO
%Z £ deposited on, contacted with, or incorporated
Wt hi n a support or carrier. The ternms "support™ or
c ar r iExathples ef supmdtingroavenhiemiryab bajalps doraprasitians/thpganayadso be
g/ (} mQQ{ I%rgs%ntl 1%6?1851‘1 argﬁésgfdge%lm Injg$ %%Fxfg qlbféééi 3242 1396862,
(4&95;36%31 378769, |4d1@§,49ia41514(]’7&$ aﬂi@'sO%(&ﬁaer carrier s,

pol ystp et RRRE A Tidrsfnd S Ue imaRion s eposiced on
Shmﬁﬁfoﬁ sep%&huﬁ&ﬂpﬁg@tﬁéryﬁlﬂfm adfiwatonydr ti2Gictiena emng be used in an

po ﬁ%} I%e B HBE‘@%\ r I C gB’?n? Supﬁg{? gﬁo%ﬁn{f@%? ﬂmt;%qﬂtg%catalyst

tcbﬁib&ﬁlﬁs oflih@mpéxﬁ%ﬁrow@m&mammawf i nor gam c OXI des
t hat include those Go

al
oxi desthermEe Yrigrsathes gne ﬁwswrﬂeesarf ﬁ% f%&%ﬁl P(?lgaeﬂzatwn catalyst

bMPb or Sdtalyst BorApdeitioRPsuitdilé fob B8k in BRMHRdSEIE inveRicAN For example the
nitride, and m xtures thereof, O her useful support

icAelysicrempades the inveptiosymay, copiging roberfr houng figand aa;?gscrlbed inU. 8.
’%‘aﬁaﬁts 5¢OTRbN A 07178, 768. Tﬁ%ﬁlﬁ%ﬁ@(ﬁm&?&f@ﬁé fRésentTBV¥nRéh may be

used, for example, silica-chrom um and

Shiay éaect 4Stda$ﬁnaed 1F1tU SsPagwnéﬁéﬂ& 3. tTihg sunppi ugedrvithehe ¢piadysh
M nad'f AR ihfenfi e : an A% Oc?t)?eflfzms%lgschgedzg %uﬂ%é% publécatlon EP-

por \ O une Int romoO .
80228 Finally,ct ksast pressubstitudnbonleavipg seupfof Bcatalgstinapydgaelected

r surface area of the carrier is
ir{i]r%d ﬁﬁerdg%gggo Péflrsd?négh%oto 30 500 n2/g, pore volune of

f r om On?% ptafer@dSmbedigent athel inyerdioa geovislas for g beppgitedecatsfyst
f ! r%}%sztg) on tﬁat mc?udes a ﬁu'r]'\égcc'e mgc{lﬁér% % Mbe%l;l-lggé’? g&tﬁ%gtm%r\?é 9%];1 1960.

REPEATI e %S € rang rom
por e A(pieﬂamd hrethmi Gor 8rdd0c1ﬁg ﬁ)sxmpmgeda:awlymm@mqmaacmrdmg to the

IERioTs Lo PRI I Oy B BRRRS WA gt SR preferes
Ghethiddp e tathl@st LOEpsutl aft stiestal e combided DQepamte Haqudd. rfﬂ&:thqulds

T TRA MO M R T —

cc@ﬁ@@ﬁdompamﬁs Shti/érablivat@i tﬁblﬁ‘ﬂst lpfbférl‘bﬁ eﬁb@diﬁleﬁt the liquids are the
i nvention are described in Pat ent s:

£330 gneas Brlcyc],_arc a‘;lféatg-pg; aroglagczgydg%:fr on 4nc§t3p/re @J?Iy t%luene "The catalyst

3304 gm%%gd aegwﬁtgigm&%es 3 s81tior3 Afb miRe 33 gotld? Gnd AdddHe,aPdRous
support or, alternafively, the porous support is added to the respective mixtures. The resulting

supported composition may be dried to remove diluent, if desired, or utilized separately or in
combination in a polymerization. Highly desirably the total volume of the catalyst compound

solution and the activator solution or the mixtures thereof is less than five times the pore
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5,466, 766, 5,468, 702, 5,529, 965, 5,554,704, 5,629, 253,
5,639, 835, 5,625,015, 5,643,847, 5 5,665,665, 5,698,

WL 3004/099268.4, 424, 5,723,400, 5,723,402, 5,731, 2BAT/US2004/008834

5,759,940, 5,767,032 and 5,770,664; and PCT
publ i cati ons WO 95/ 32995, WD 95/14044, WD 96/ 06187 and

WRmMmOH 1028 dus sEYRMPIEE pefferSilPRey thilBuedhesesiich &idad préffBly less
catal yst conpositions that pay al so be

] I . enpl oyed in
thprsthiiedisaas: Witthipesh pref rages hewg fompleltimes tg 3 ame Jyeagr votume of
he896of24, 4,376,062, 10 4,395,359, 4,379, 759,

4, 405, 495 4,540758 and 5,096,869. It is contenpl ated .
t hat Pieecduss dpryacasusiva s ietalenoist Volume QfRperus BiRPor, o pll known in
gtms gﬁsgﬁgg{e&ﬁm yggedaﬁqyaﬁr nﬁl%gamg&p@dnﬁg RQbiker LRGAE Refhod well

ctiva or the activator y be used in an

knesupp detaeids deserihed iy Innesy Tasel Poegsiss anddtartishe Rensigppfdilpid Catalysts
ﬂk gq%fdeﬂ{r?égnoghgla?cals&nn R rtf%l?ﬁ 9 %tzfgl} 3)92!3 g4 conpounds of

nventi on,- or any c atron thereof. 15 There .
ar e Vs fatberabitemplated hyths irivantiondhed ptherf aatalysigspobe ¢onpingd with

@gl tgﬁg/%tic%%héu% ] gfﬁgegj éesnﬁ.'ion. C@m?)lijeg gf ﬂfgh gtr?lérzég}r%l?}lsts are disclosed in

O

'ONS SuUI or use
Urdy eaeiton, 93299, 623074e3,28 1069, T309%01§ 51,4 RDOING, 281, 4 158,965,

USRS58 0 Ry s B9 005380, g1 20,

3 hes, cad aldys167000 @8 PCIrdubkfatioh W Quacé23end. Inpaeiotlan thewayppounds

TRV TR EXCE AT N T —

SSRGS it brRen®bditndet of théemiehtidh ifidlydeenientiaial Dieglki-Nath teedsition
descri bed in European publication EP- A-802 203.
peighgqmpounds apd geardipation SofgRle S -uent or | eavi ng group of

t he cebhBénaBielbeNseltRaliech mésl depamddadiudaihtwebknown
Patent 5,688,880. In a preferred, enbodi nent, tﬂre )
i Pvgt and chromium catalysts

magassmalichioriigiserpertedyompownds,yapadipm copng

vh i ' . TxSHHIELTEIB EinkvbrRfon@ Sype transiti
S B B D eonddype raniton

A
metst entalists are diseascrion U Bl oNosnty | 15-GphATAMY 4 sy 4564605,

| 4 udichgat. ' 14y P0trArBitidR Sfefal H@Myst N
N e S C R e
porefezndsitiat maytbiewscd in Hie peeserd inyention dralsia irgnsifing metal compounds

CLi r r j j UL e
ISR S feRORD Gt ) O AEPAIIAIUERME® | i d
capablSeitaifle Zioglai-Najtagalybtusompennds inglude alipoxy; phienexyebromide,

cat al yst, Lonpounds. an r | . : .
bRy Pl FRIRCHRI AR Y o REDY B, copidGieBEh, Profemed
kitanitar coppoaydslihatudalTi@ih aTiBe, Ti(OGHDNEL ToOWyIdy)Cl.aFilyets)ClL,
t.prefe , u . . Thecat.al.
TRl Ss Ry TR 1 AR S TT A B AR merpor,
peidasbly Suppofal LB indtppmit umally MgChr Odtel exainples tieelescribed in,
Of QUS _support_ s t espectiye m xtures.
L D b Al sk obe b e o PR o a1 ed 10
renov W%!—liﬂaiﬁﬁé exainple! sﬁvalhaﬁmn Gatalyidt bbrhﬁ@ﬁdiiﬁﬂﬂde&tagédyl tl‘bihalide,
in conbinatign jin a polyneri i on. .desi.rably
wikexy baliges gndjalkewidey supthas %?%|@¢12@%%%%8 hgésd@‘ 1§89 on
ABIOCA;) RS MR PE AR 1Hdb bt vaRididd Blkftydald @ Sudhs IVgIf ands
less than five tinmes the pore 14 W) 2004/099268
A (0Ba) yanadpgsmy vanadyl acetyl acetonates and chloroacetyl acetonates such as
V(AcAc); and VOCly(AcAc) where (AcAc) is an acetyl acetonate.

Conventional-type chromium catalyst compounds suitable for use in the present

invention include CrO; , chromocene, silyl chromate, chromyl chloride (CrO,Cl), chromium-
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vol une of the porous support, nore preferably |ess

than four tines, even nore preferably less than three
WO 2099268 t h nost prefer ranges being from 1. 1PCT/DEX04/008834

3.5 tinmes the pore volune of the support. Procedures

for neasuring the total pore volune of a porous

SURPREdxatafe, éﬁﬁ Jhrdﬁﬂ%cétﬁaceén&tg ﬁh@&éAc) Znﬁozlﬁlflfnitﬁl% ref?a‘}nples are

procedure i s BET nitrogen absorptl on. ot her suitabl e
diselpssd il ISt PatkNesn@, 28537&1%2‘19?&99%(1 #e3.%30ed i n Tunes,

Tot al SPﬁ) [)ﬁﬁﬂ Jo}{vélﬂgnalf ﬂkn ltr?.\lxsﬁloml Eéferlrl]%t cgﬂlﬂduﬂd&%ﬁt%lé/ Bk Bse in

By Liquid Titration, tical

(e 9EBYR givesinaeddisdlased i Y. & rRah os. dd@ﬂéﬁ%}l"aﬂoéé%)ﬁ 30R&66 and

| h s can be conbined with
F’l???eﬁa%? E%t@%%églg%dﬁﬁ@ tgﬁstg i nvention. Exanpl es of
s uch ﬁfbbmlysm adzmpqaadsfoause with ¢l abgeconventididl-ypScatdtpt eprmpounds

99. 4 9 5,28 4
Sre By Rrestorieilervagyed donedSor Gronh 30y ord s S
Exdﬁ%Yesﬁﬁﬁ;demeﬂ&mtﬁﬁﬁ btﬁylmﬁﬂmﬁ 6m¢x3$na%y,8m@1m5gxﬁﬂam,264
N N L ANl TR A T
ﬁiéﬂiglcﬁcﬁﬂlum, dim-blrel zife ol tlnﬁﬂa[iw&l&ﬁ(@s anf, niﬂamdulav ahimlmnn trralkyl
produce m xtures o ol yners.in .one e nt of the
o ﬁlcbﬁ&trhlaeéyfeblﬂ@%ﬂif R (A Fmﬁ@iffﬁﬁg“ and
Hléﬁl’oﬁ!yldhﬁﬁln&ﬁ ORiepduitebl o PRUARS o@fhﬁmﬁﬂ@ frﬁluﬂélfnbﬁb’lorganohahdes and
npl exes. Conventional Zieqgler- tta tr%{ﬁ{“&‘i E 35
ém%mfcf%m}lma mfalss 39d mae of Rherasne ﬂ@@ﬁ@g’] s ohBrp
SRR NoRinGahg @Mﬂxgﬁas of’s%&?éiinb'éﬁh@@lﬂ%@ié ReStalyRNEbngdLRRIRYMde di-
catalysts-( nown as "Philli stype cat al sts)

Brbyfeminmm bramide, @WMQM@W&@W arenesigHchiorde

%@1877%8%]% %ﬂ%gg'eg ﬁ:glﬁi%%rgnﬁde %1—15@&ty1ahﬁ§nur&h§d}ﬁe Qﬁ)b?hylcadnnum

hy@1s, dighylherdn hy@@lg, hpayibersilien mxﬂemlprewdbomw@nde
%5‘:9{&%&5& gizﬁlc 2&ndef: BRYUBESn b, Wgﬁoﬂlﬁﬁﬂum
res t | ‘nvénti o

i nclude transition netal
bpdrigle lamtlbronbc@nm@a bmdescoweﬂlonplrtﬁp@ramoyle@l@ gpcatplyst

f: hlfel% rﬁenﬁ amgI iq?ov;_ atg glr?osg {n Hta%oresw ﬂg&lz giséx'sﬁ &1’ tﬁe%%{:&@pounds

mpoun Ikoxy noxy,
mimlyd’;efcdmdanUSPhtmttsB,@l%l Q@m@&ﬂ?&;@é of the for egO| ng

met al cially titanium, Prefe

conp 03}?81:;%1%] ﬁglil ﬁo elxei:]fa udel.mgal cen]e. ce@gm%%&&ﬁdg %&{Qre half and

R B A ot S o it
| r | an n .

TR TS SiaPis I ParEPR G BBk LERE TR R 7 et aendis

%Hdpﬁxﬁﬂés; T‘}*%Hﬁ'cbﬂl (Mil@g-gre &Iefhﬂ? d@éﬁlﬁ@'aﬁ&oc&dxﬁa‘cdﬁ%ﬁﬂxp%ﬂd

in S 2 565, 4,302,566, and

@om@mns @7 orfrapre Egandp Pf’é’ablF\BﬂI perdingitoy traneitiopmastal gom, usually,
%85@%?& eﬁ}ﬂtd?ﬁ tl1g§19f§991ﬂ§1@§es d]ﬂ%lﬂgﬁaﬁ/cﬁ&%ﬁb’d trdnfitiB@nktdBselected

oxy oxl des such as
\HOB1G0aBE Yo Sutpeeferably 4i %onﬁmﬁonﬁh@llanﬁh@wﬁl@y%dwsﬂwf@m

t |
e R e A T e e
wiiibbl o browinple, 6ot GBOUEH 16705 ARSAEYS SANATL4, 5055435

R e e e R B St b i
578118 53045 0h¢ SR24 86015,347,025, 5,350,723, 5,384, 299, 5,391, 790 5 391,789,
5,399,636, 5,408,017, 5,491,207, 5,455,366, 5, 534,473, 5,539,124, 5,554,775, 5,621,126,
5,684,098, 5,693,730, 5,698,634, 5,710,297, 5,712,354, 5,714,427, 5,714,555, 5,728,641,
5,728,839, 5,753, 577, 5,767,209, 5,770,753 and 5,770,664; European publications: EP-A-0

16

l%ﬁ’[lg

o




10

15

20

35 invention include Cr03, chronocene, silyl chromate,
chronyl chloride (CrQ2C12), chromum 15 WD

wWQOm400268268 PCT/ US2004/ 008834  2- et hyl - hexanoBCBUSZ2N41008834

chrom um acetyl acetonate (Cr(AcAc)3). Non-limting
exanples are disclosed in U S Pat. Nos. 2,285,721,
501273, H123.-0500 732 AFL A0 456, HPLA-OURE822; BRVEOUBDERS, EPARE 743

transition netal cat aI 'st. co I

SR 0 ST S B fliStions TREP DR 2Rl wf 808221,
bm%/élswa 4w@3)211014713®\?o 5620234, W02,7H683 WD 57/29950 3W0XB//46567,
and EP- A-416815 and EP- A-420436. Cocat al yst conpounds

) 981Q1455i WR 867 2bedaVe 880N onal - t ype cat al yst

conmpo Pl%@e?red @rgaﬁnﬂléémf %{elaﬂoc&{@ anQetehtihgios &ith VidtrhetA So@plexes
metal s of Groups 1, 2, or 13. Non-limting

efkthepressnt infentign include h«;mmqun%uogﬁae forgadast i t hi um
di hexyl mercury, butyl magnesi um diethyl cadm ym
benzyl pot%s& ury diethylzinc, tri-n-but yFaI urmi

di i sogyty Izporon, 10 di ethyl cadm um=3"1 &3

di - ut VseT and tri-n-anyl boron, and; =N\

parti cul ags M num trial kyl co %ndsR Suck as
tri-hexylal gy nd®ztriethyl al um At MX ",
trimethyl al ym and triisobutylalum nym her
sui t bl yst conpounds i ncl ude

nono- or gaplna js3des and hydrides of &
and nono-" or di -organohal®des and hydrid
metals. Non-limting exanples of such &

conventi onal -type cocatal yst conpounds include di 15

i sobutheredh:um num br omi de, i sobutyl bor on di chl ori de,

met iyl ; ' fb RSt B} GdthiGfol H&he +2 or +4
et hy%gé{%lglﬁ?lnﬁbérﬂg?nﬁgh%gl -1 so@%t ya ' um num hydr Pfgil’e ©
fnnmdhyhdammstam hydri de, diethyl boron hydri de,

hexyl | bium hydr. ey ting of hvdr
out y|1§én§e Ol(j(r)n CX% ﬂl%iglen ﬁtv’l?pdécgg gﬂﬂgg{o'ug@onsm g oI hydrogen,
Igidmbrbylpdilyt, garntyy, d:ymbehalcdaridrcomblahtwms th@mof lsaid R Hevizgriep to 20 non-

b ad Conv | |
A e g S e LR AL S T
}@ﬂﬂ)c@biﬂi’ﬂﬁsﬂa@lﬁm&bxfgbﬁnadl}& gnaﬁ}s)lthﬂneb@ffomh@aefusﬂﬂqqu@ﬂydsrn,

maybe n _US Patents 221,00 09

oy i ﬂéee&ﬁﬁ?c SR e A e 2 LEPZ%? Q pon-hydrogen
£EOHD eym Mgz Rogtter fdah b divakdnt ahishic ligambwbwphofap Mpmmmhs

havi ng one or nore it-bonded |igands.in '

[ udin
Wﬁqg@p@ﬁ%aq tagfier afepreniugaidicie davigg ﬂ%‘{lﬁé‘? g‘i?(ﬁﬁ"i‘Y&F"gen atoms
foHRGE b ARbRAGIeR Wlﬂl’l% l’Wlﬁre‘ﬁ 3$inRRNHPR IR Bxidation state,
cycl ooctatetraendi’yl 25 and inmides. Typical corrpounds
are g&fdnddpendentbsench b@em@r&e isdor alHEPBFYS onpl exes
cont ARG AN baclBGurkh AN WiRbc 3PARLS, fa 7~ Donding
to a transition netal atom usually, cycl opent adi eny!|
der i veds hi iptagasiran 1tm8.eti es, in conbination with a
transi
o0 A Dol BBl R O 43 BB with ol
aotplekaief ﬁ&rplrasnt@rﬁvemhm arbpseoflihe fatailae of El enent s.
Exenpl ary of netall ocene- type catal yst conpounds are
30 described in, for exanple, US Patents: 4,530,914,
4,871,705, 4,937,299, 5,017,714, 5,055,438, 5,
096, 867, 5,120,867, 5,124,418, 5,198, 401, 5,210, 352,
5,229,478, 5,264, 405, 5,278, 264,

17



10

15

20

5,278,119, 5,304,614, 5,324,800, 5,347,025, 5,350,723,
5,384, 299, 5,391,790, 5,391,789, 5,399, 636,

wWG200089048%, 5,491, 207, 5,455,366, 5, 534,473, PCT/US2004/008834

5,539, 124, 5,554,775, 5,621,126, 5,684,098,

5,693,730, 5,698,634, 5,710,297, 5,712,354, 5,714,427,
5,714,555, 5,728,641, 35 5,728,839, 5,753, 577,
5,767,209, 5,770,753 and J3770, 664; European
publications: EP-A-0 16 WO 2004/ 099268

PCT/ US2004/ 008834 591 756 EP- &Y 520 732, EP-A-0 420
436, EP-A-0 485 822R EpA0N485 823, EP-A-0 743 324,
EP-A-0 518 092; and P ) / MGGE: WO 91/ 04257, WO
92/ 00333, WD 93/08221, \M0O.g3/08199, WD 94/01471, WO
96/ 20233, WD 97/ 15582, AND 97/\19959, WD 97/ 46567, WO
98/ 01455, WD 98/ 06759 phd WO §8/011144. 5 Preferred
exanpl es of neteal |l ocenes used in conbination with the
metal conpl exes of the present invent8fhcl ude
conmpoun gSitiunt, BE ey %\HB%! thS+1R3-3R3+4 RImal o3:1daaor&tate
R3 MX B2 (R2E) IVIX2 R3 R3/R1 R3 R3 or R?
wher eifnin goFl gecpirengs ilflﬁ’ﬁ?ené‘i’ntﬂbf orielsried Fomaragronn conslsting o
?&&Egé'naiwdyocéﬂbsrp anj, YL, o hehnd RBndbBtiond 18¥eot 4aid ¥O having up

oxi dat'i on ‘st at e’ I'n each occurrence

itn2loanarhydrogryatpras, spadiacrricR  feravns ©ERhY ferme Errlent derivativesthat is, a
Iﬂg’&hljg&gﬁaﬁiyl sﬁ%(di‘}ﬂe r ?Xhlgl %ﬂg.lp%hek B¢ Fihlng 2GYRBY ng Bk, and

Inat1’d aving up to non-
hy dr ogedh Xtis rarbalodwdaﬁplbzlemdrmrbgb&w 8@ Qﬁg@tlﬁ@ﬂo,foé pifsil group,

aI en r [e)

§r(§1u9?1a glga é??rgégn-fl%?@gg ‘s%mtsher %f( gﬁﬁﬁftg%éﬁ]ler form a neutral
f(lg,&e:dnjngangl chgrstoearllvmnt)dbnvahﬁeﬁewdﬁnt |y each occurrence
IS anYanl _____ anlgiR,g_roup of up to 40 non-hydrogen
at ons, groups together forma dival ent

ani on|201s sﬂg@m@rmnsm*z,m%mmcmmRm@Rr*zsge’h @t(eRe,, wherein

r. .t oget her conj ugat ed di ene having from4 to 30
o ?‘Bﬂ'éwa‘%g’&%sandporm ng a ic-conplex with M
wher eudo itelssr fiom t te3.+2 formal oxi dation state,

Sebeichrt ek Pl gice e AL PO v
SPa{ehﬁg,WOS MTI:i 5,965, 756 6,150,297, 5, 064,802, 5,145,819, 5,149,819, 5,243,001,
5,239,022, 5,276,208, 5,296,434, 5,321,106, 5,329,031, 5,304,614, 5,677,401 and 5,723,398,
PCT publications WO 93/08221, WO 93/08199, WO 95/07140, WO 98/11144, W0O02/02577,
WO 02/38628; and Buropean publications EP-A-578838, EP-A-638595, EP-A-513380 and
EP-A-816372.

Additional suitable metal coordination complexes used in combination with the metal

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

compounds are represented by one of the following formulas:
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X is an integer from1 to 8. Additional exanples of
coordi nati on conpl exes used in conbination with the

woredoal92eonpl exes of the present invention ar eP€USH00608834

the forrmula: 17 WD 2004/ 099268 PCT/ US2004/008834 R3 3
ZY RM,"” R3 R3, wherein: Mis titanium zirconium
or hafniumin the +2, 3 or +4 f pxi datli on st at e;
R3 in each occurrenceqk[ndependently i sy selected from

the group consisting aofi—pygdrogen,| hyduecampyl, silyl,

gernyl, cyano, hal ,;rnd\conbi nat i /th&r cof | said R3
having up 5 to 20 n y,@rogen at j/Qadj cent R3
groups together formaydival ent dari VB ve (that is, a

hydr ocar badi yl, sil ad||yl or ger madi yl Igroup) t her eby
formng a fused-ring system each X' iz a hal o,
hydrocar byl , hydrocarbyl oxy, hydrocarbyl am noy or

i1yl - d h 20
St o Rt S B Rl Behep S (R g
QORI rhtgRtiRual ﬁft@mﬁm oahgmaai ekt p@cﬁ’érhbdﬁltzﬂdb@luhh&ﬂﬁﬂlﬁum 10

Yis -0-, -S, - -;Z|SS|R*2
Si R*2& W@ubWWsubW&@@bon@lg@WﬂWad@p@ ?nd when T is

WheL R H@)ndéa’gto Tspr@i%ragfyqy '1§¥1§5]chf)aﬂi§‘(f1érﬁ'?ﬂgan@ 'B%tl&ldll? wadl one or more

integer fromi foregoi ng types of

dudroetirpyd substituens ww@gms ifromyleto 2P cirben gtpms, fop fusedidngfeaivatives

50, 297, 5,
Shesed5 o Rt S Uippenfiibn) Dot A ifhofcalidind 00, 207
5, 276 e208)’ isindeendatly s@ecg@ronobe eBUB@sHEIE of 5S03OHR B4R > and
5 _;3%{7%%‘%}}, ©, 723,398, PCT publications WO

) 3/ 08199, WO 95/07140, WO 98/ 11144,
W002/ 02 57edther NG D) DtB8aABcarbord Eur opean publ i cations

EP- A- 5,7/883 A-.638595, EP- A 1(?1%8 R
EP- A- %1 %cte(ggm}?\g’ HETB ndé)flSlsstllﬂl gto g CRS or nat | on PR, -
(o) mi)d sibeiuted edmsubstitarel atyaioops, with thetptmflsnﬁahaah/hen Q is -NR’- then Z

St Fom o RaSERRar DT ARGy SR AuRe R et prfersly 2

iid searRd @dml th@g?:&eb conslstinge -OR’, FORCarldet R 'gal | yI
noi et i es, % ta hose descrl bed in US. Patents
5, 527 b3 Addesieshly lios  and EP- B-0 735 057.

Pr ef erghl yuni{dnes @m@xﬁ& BloMS WwherGORP QYA S aalivildneffi@segbasiwhen n is

by one of the follow ng fornul as:
1, preferably A’ is a carbamate, hydroxycarboxylate, or other heteroallyl moiety described by

the Q’, Y’ and Z’ combination;

each R’ is independently a group containing carbon, silicon, nitrogen, oxygen, and/or
phosphorus and one or more R’ groups may be also attached to the L’ substituent, preferably
R’ is a hydrocarbon group containing from 1 to 20 carbon atoms, most preferably an alkyl,
cycloalkyl, or an aryl group;

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

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

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

disubstituted carbamates and the hydroxycarboxylates are employed. Non-limiting examples
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18 WD 2004/ 099268 PCT/ US2004/008834 UT L' M-(A)n'
Qr/ \Q Q/ Y Yo m wherein M is a netal from

W@E@40929248 5 or 6 or the Periodic Tabl e of thePCT/US2004/008834

El ements, preferably titanium zirconium or hafnium
nost preferably zirconiumor hafnium L' is a
fitisse ¢atetysticapmpoumis tdrditde inderyl zlri:drmfmomﬂ@lﬁibtﬁyil@ﬂfaﬂlate), indenyl

SR e 3 iy P e AL
dpi(bmzadﬁé)y(lvmétlfiylm&@{l)mrm tnk(‘%dﬁdﬁ@@dcbtﬁie), $ﬂb}fﬁﬂ1§fﬁﬂtﬁﬂ§l)

S a r.om to rbon _at or useda-
e Ly, (rsfhy l&%@ﬁ&ﬁn@dw }.zveqn&a%msira%%acetate)
|d§rdepafltad@ny1ftm@ﬁr%ﬂm%&h@a Btkiah RG] zﬁrsomnﬁ &B@:ﬂﬂﬁmgria&’etate)

sel ted from roup consisting of -
gyl-¢ OPelﬁg%%v EETOPIUEL g ErZoate)- \Bref?rgede‘axwﬁs e indenyl

%c&lm? [r%f(ﬁétﬂs%a)‘baﬁf&fé)) Qﬂdenﬁzuéo‘ﬁmﬁﬂh@(ﬁﬁﬁéihﬁic@@é h@d gr oup
consi sting

mﬁhzlcyclonmta@ﬁwl)gﬁmw sadmghylageiatist i t ut ed aryl
gr oUPSn af¥tidd efb&1iRER ¥F 0 n%vgl?&on\eﬁbeﬂd@oﬁeﬁ catgll%t coﬁlﬂcﬁﬂd;are those

is selected fromthe group consisting
ngppgen cajigiping hetqppeypliglignd ppmplexss, dpsed oy b@entats ligaside e@rédmng

ffgﬂﬁﬁhé &equﬂ{ogﬂ@m&gpé' ?ﬁéﬂ} g%tlhgge des(%bed n o 36@ ? WN%Q?OMSI WO

2, pre I's a univa
&ﬁl%ﬁﬁ"canéllbﬁppaméﬁﬁw 669.2 or A is a dival ent anl oni ¢

group 1%’\@ gﬂgﬂl ’ch?'S coﬂe of %? In?’%rﬁgll Yin o 5 %n’?q ﬁm?e%{ %%F?atta‘?yst compound

hydr oxycar er heter
@empkxetsexﬂNb antﬂ H@ d;éscpnbéd imthe aiicles dxrhnsqmatﬂabﬂ‘,I\IewaRd(ﬂRand Ni(II)-

m fédr@a?ﬁﬁs%dfgmol}é?&z%tr 030? E?}Erge glﬁrgd nﬁle ar"bJo Ided9§f{]17 6414-

rogen
168 1 earid Jolgprsony pal réGopbbyneetisaiona bf Ekhhlede dnd Pirdwlehe with Functionalized

S0 Moy B SeE g o e SnSSHILE B dhE i
@B/Z&M(Ninay beyoaibirat Wﬂh,thdip’resaﬂ 18dt31 lcorgiplextR for lisé B the process of the
RO R T T
@ﬂﬂb@escﬁbmamﬂ& LAY thalkag bt htveed W 4 tiGae HAB bPthe2S :

het er pat o rmani um silicon and al kyl phosph| ne;
gﬂ%ven'imak%e %Oaatglystwreth%%%mrs ot fhis levenﬁﬁséesmb@# belawi y 2

or 3. Adaitiohd s{u%%g:@taﬂgt dogtpBitde for ubd i@ 1RUBREShE ¥Bked catalyst
substituent forned ){ Y and Z' is a
compositions are diimine based ligands containing Group 8 to 10 metal compounds disclosed
in PCT publications WO 96/23010 and WO 97/48735 and Gibson, et al., Chem. Comm.,
(1998) 849-850.

Other catalysts are those Group 5 and 6 metal imido complexes described in
EP-A-0 816 384 and U. S. Patent 5,851,945, In addition, catalysts include bridged
bis(arylamido) Group 4 compounds described by D. H. McConville, et al., Organometallics

(1995) 14, 5478-5480. Other catalysts are described as bis(hydroxy aromatic nitrogen

ligands) in U. S. Patent 5,852,146. Other metallocene-type catalysts containing one or more
Group 15 atoms include those described in WO 98/46651. Still another metallocene-type
catalysts include those multinuclear catalysts as described in WO 99/20665.

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

of additional substituents or types of substituents, and/or unbalanced in terms of the number
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unchar ged pol ydentate |igand exerting el ectronic
effects due to its high polarizability, simlar to

wo b@4oyebopent adi enyl igand. I n the nost ref ePCBUS2004/008834

enbodi nents of this invention, the 30 diubstituted
carbamat es and the hydroxycarboxyl ates are enpl oyed.

Ndiadditioratl subgfitesntsmpl tiesr-bdrle ik 20 @AuPO 26 8lso contemplated that such
these c taI st. conmpaunds | ncl ude

PCTLUS O [ 08834 f
st SRR et e eEyH ooy IeffY E72tIpHefisfgmers (meso and
zracreﬁﬁmisomert)ram frixtine®hBiebB 6£that By be JAERMMH/0ZA BrEd¥BH biMdlyst
trlsﬁ dtoluate) i ndenyl zirconium tris(benzoate), (1
@1 ndenyl)2|rconlun1tr|s(tr|nethylacetate)

( 2- matlhyshé aftRaitheht ofZhd OB ohE bSthél 8lehid, RERMIRLE) or more C,. 30
tadlenyl)2|rcon|um

(o ’tHr‘?fﬁ‘éll?lﬁﬁ (cB% 2pdi0F propylenceare preprlwagrizad in the presence of the
tobdaBt dohiiBdition e icAh €haintpslyhRAYELR "ﬂ%%ﬁléﬂolyﬂeﬁgﬁf(‘)h YW be carried

trls trinmethylacetate), "and (penta
e meuflw% &A% taftion psqlmmzl@m leqludlm aifelqvated|pressures.

BRISSmMafiAtib SR e plab WiA Bhy§bfin monomer or combination and/or in the
trls(dlethylcarbanate) i ndenyl zi rconi um

tDFgSerice eof afytqag}qfcg@é waight) congtyﬂjng agent such as hydrogen. For examples of
(orBh eﬁi’a%&&%@écﬁpés %‘é%/ ’U) I Ba5RRI4U0% 201 4 780,350, 4,923,833, 4,921,825,

trisCtrinethylacetate n anot her " erbod
iSRAP3ATS ad XS, 55&cﬁllr0p@maﬂ>ubbaattlah FBIA-2TRHY land:lBCfﬁ iPeblidaeeWO

I
%2@2%*1229@@@9&?@5&1 2t n‘iep@gﬁ%{ I ?’%‘BB %{[ént&pemﬁcatlon
god anplended cmsaucfe&blysmtupama:lhmbstdgsﬁm bed in WO

96/ 33 014 8/42664 .S, Patent . .
5. 637 QR et Tt ok e Blval Crisgate PRl e inbining
Icnntantmg,élmﬂlgmﬂlor miiiag ofdlad Iakp,esﬁve eaaPStEbaiporRGRPIpEN RSy in the

Ni and Pd2+ descrlbe r Johnson,
Bhestice S R B iater o7 OREE 1 be Ppyness il aereapg is
fc&idua!a:ﬂ WidRF ing@ tordiiond atﬁttbfﬂﬂ)@iﬁ@re aihe BmEt 6F e d28 0 to 10|O °C, more

nson, et a

7, 6414 6415 dJ
DI a3 10 T Shosriprbha ATy aH by eoire. The
Coradting H;&ieél?a@g' peMbied ulYRR AR BIcR Qééofsaaltrb@ghéf@'(s{léh) as nitrogen,
tal ysts” A C. S, (1996) 1
ga figs alﬁ%ﬁPnE?élP@&siﬁh%ébf qmnmaftl%@n%yr@@éﬁm@émhe presence of

GRAR(sE ¥SFerk) hndiSRrdghn.t he process of the invention.
These conplexes can be either dialkyl ether adducts,

or al R{iKiag Eghnignss paduipmsai rontemplted Foruse indhe methprbef the
‘ﬁiv@ﬁhdn‘%?e \981‘1940@% e Mlilﬂé‘fecﬁﬁ(!ﬂlep ﬁla?ﬁfvblV@Laxﬁgnécﬁaﬁca? Q.#n?éjllngans, for

state by t convent f onal - t ype® cocat
am%&heklgg, atirring, tsmblingeand; rodingl e4natidy @Qsthrbethecmntemplated mvolves

ﬁ@cﬂsé bf’fﬂﬁ'&lza%‘dh J@lbéxgm 51@91’?!1 ﬁ&lﬁ b&? &?&M&el‘t \Qﬁecrjéj gi?cuiaped gases

foregoing mxed cata
brovislg the myixings contalnlng C}oup 8 to 10 netal conpounds

g '7/5 le ?g%%g%dé{%&c CEII\O/R %Qllnt)os%tolng c\é%ly%t%/gfﬂags]ﬁ?%%s E%V\ggt)lally dried
8ulorgE0 flo@inge in zprefeirgd bmbcahmem hmaimmpsnmrsdmﬁcmbﬁh ina
b%%g%? q@g Xes gescr {kﬁi -A-0 816 Bﬁ and U. S b
NG Y ‘é‘u fFPoPrd ising PLPSEsS unfigr 2 ftogen atmosphere,
bmidgéﬂmdmﬂ&@amyhmﬁmﬂnﬁyﬁhmu@i4 conpounds descri bed by

5475 SHEGE nﬁ@ﬂé’?@%ﬂ‘%ﬁ?@rﬁ%&g& PRI Praseh Calalst compositions

bniag byteploped gl @eBEIuGon) bAs BRI NsIurry phase, high pressure, or combinations

thereof. Particularly preferred is a solution or slurry polymerization of one or more olefins at

least one of which is eihylene, 4-methyl-1-pentene, or propylene. The invention is
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30 ligands) in U S. Patent 5,852,146. O her
net al | ocene-type catal ysts contai ning one or nore

W@2@4099268 at ons i ncl ude those described i n WO BSI/USHBL008834

Still another netallocene-type catalysts include

those nultinuclear catalysts as described in WO

PUZARAD well buited tCHOELID WALRH ﬁr(g)yﬁaﬁ&ﬁ -1eRe Chr IBRYISy1- 1 i Adene is
the catal yst conpounds enployed in addition to those

drmepelyeRzstthirng aubiPRdee ASE0ROLITESZEG OA SRS PTopdERsy or 2
SHiRfd thiteds bdpolyBielEed with R oPfBHeidABRAbrs S41BHEd fdHe e $rdib

types of substituents, and/or unbalanced in terns of

tdeasistingiob F-octons, etobhreyersahpidmeusbongroddderpdicys, and 1-

| Phal
Sdglgéﬁ%is. HorRiighbs Hggurtu%ee%“gtqg‘é&% 20pRAEL oot SAmers hereot,
cspesially with giylepger nelwlanp etferdesitably dightyaiFotentic apd wsehillly gmployed in
g@ﬁ%hk%gghkﬁo&§oners (meso and racenic isoners) and
m xtures thereof, or they may be chiral and/or a
bri dge@theranaompsts usefelrip thepdsessf the imeatiaribddierethylenihlly

the inventio roore, ol.ef i ns ferably, one or.
5S8R, AT BR8P ORI 05

pliaey, pelyenea rwnyb mepahersatd cyelét dlefins hNoplimiimgaenofhers ngeful in the

catal.yst ¢ sition prior to the mai ol yperization, .
SRR e gHRRReR drePhl s o Rulerrodty g e SRt AL Gpstimted
ooftdeNethylRiene nofbogiehe, iPlent,i 10tnRhe, FlcyiElbpenfalize€and cyclopentene.

i ncl udj,n t .el evat ed essures. The . .

pr epol % 3 # &1 PESR PPLRSAHAR Brogst Heontipuys SYqls;is employed
N @ lon®parCePiind dyaleioP N reattef Ftedn/ b dydBngldhs B REE B erwdde known as a
any | ecul ar weight controlling agent_ such as Lo
stelsgispem v S UEm o hegirddp Bieyeior by the et of polymerization.
PrecRduis %ovﬁ@ﬁorﬁjthesecygﬁ%@ﬁg&sitﬂmYﬁlﬁloal%ﬂ- arfof (& y8R Py a cooling
4,923,833, 4,921, 825 5,283,278 and 5,%05, 578, .

Eyistep extmaklp thegeactosnGeerallypin g gasiluidiaed tsd proogss foraedusing
WRIynRfd, 4428dus sthedt ERBENABEe %8 FhofetbdoMts iCQMMARIubY @ftled through
flor purposes of this patent specification and )
aﬁl}éﬁ%@@dﬁé instherpregamnes efrazpatalyst under reagh pogondigionsa (The gageous stream is
SYistldBMn ot &8 ?luﬁ?zteF' P&gi z{ng rrec?agd 9&}% ER@th%géa@ﬂoy SEt.imultaneously,

conposi tion genera I nvol'ves the comnbi ning,

qohnzee plodurt issyidaivmgronathd teaetorindi fregh wbnanivs i addgrbiotrénlase the

%ﬁi@%@ﬁ%d HGHERRL sé;}aﬁlﬁ%eg BE %ugl'i] oLéése{s IgrcitJi]s%los iHF gcfa}té}lfts 4,543,399,

t nonomer or nononers 1o be polynerized. Ideally,

t4EB 8O0 H2Bi6AG 5.6 7,08@15cRIC 176D 51406822, 5/486,804 OrhB14i7 brist6di?99,
ra i~ the range of fromO to 100 C, nore

Ssr’éelgérgr%gglil%/%ésgojr#lS to 75 C, nost preferably at anbient

t enperHiewreaeton prdsynrecia 8 (ghephaddyeodes ragyntagci-orm god ssig (700 kPa) to 500

desi I erformed under [ t . t he
a0 whel Pt mtianes o op 00 pef LR BB SRR 2500 120)
tr?@:b pfd&?qblﬁﬁi’;lhdlaﬁgim friaAy250 @(sji@ Engo kP®do 1'35'\!/)I dstye2g00apayce

0 0 in(s sol vents, an rogen. Xi.n o
echni Th (CEPHEF“E’G‘@F‘EW © GORBRBIOSEE Y §75 (0B 3070 {°C
rgeéfRBly Fond 4080 11 NUE RlorOprefRfBlyWRInh 704300 °C,Mn¥ bddgt preferably from
t echni ques nmay invol ve any nechani cal m xi ng neans,
f@“°?§gaexanple shaking, stirring, tunbling, and

rol I'i ngsiuf ebipREridaa6t ‘Iglrb EonPAlPHR! pleQtrel MVAE MBS b Fom 100 kPa
use of fluidization, Tor exanple in a fluid bed

rta 4 M anddemparatiies indhe 1apgg i dite é|2(b‘:§3 da a slurry polymerization, a

suspension of solid, particulate polymer is formed in a liquid polymerization diluent to which

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

contimuously removed from the reactor where the volatile components are separated from the
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provi de the m xi ng. For supported catal yst
conpositions, the catal yst conposition is

wamgoemss al |y dried and/or free flow ng. | n BCT/US2004/008834

preferred enbodi nent, the various conponents are
contacted in a 30 rotary m xer, tunble mxer, or in a
mobar@r asldedyeldd tr the regetpr. dEhesh.qmd ditaket eraployedishbgpddiremain a liquid

r et \?P%%B@tloqs%g Eol%%naza 10 6)% :r%}#g Efyilé\% gﬁqur%gigcg@ggg are aliphatic

i ejlfodnahphahe hjlzrh‘gsldth @&tf&h‘t}lﬁ propﬂﬁmb‘mtﬁrleofssbutdiia,)pebﬁne isopentane,
Qye ncl ude sol ut sl.u S
TRt O ARbite niitbr 2o BrRo Esuro e Pt S,

mph;mnmdn p®cas@dbiuiist Deteidhresdidelossd iDQS, YMBHdnEad, 24301 79 ind
Qﬁ gg nore olefins at 35 | east one of which is
9 % 4-met hyl -1 - pent ene, or propylene. The

i nven th@xﬁplb§of s@LlitiHreea des AR 26 SuiREIT/ e%ﬁ%@@ 88 34alyst

parti ular} well suited to processes
PRSPttt the DrRtenieentign arg dpscribrylin Y. S Ratanis e 7l H60, 5,001,205,

B%E,Q% ML, 382865, Bichly!pedteraei theRbRAN £8&sH% Bn ethylene
ynerlzed or ethylene, propylene, or a mxture

E(P’é’c‘ﬁatlp%, or B SR PTOPEIgnS fopRlyBFEZatien oRsrated i A GpRSingous or semi-

%gﬁtﬁﬁ&%qn&h&'ﬁﬂhhﬁg@fﬁ%e SRR brBRr8fy chefs HENDS percent ethylene
4- et hyl - | - pent ene ethylldenenorbornene
SOUNERORg ailéﬂ%eere@wa%uén Praeesyis corfietedhg migropeyatune greafer than or

° atBERLER gl
B ieph <) IR0 SOPE 40Tyt
d@@prabvaHﬂ5ﬂ$y i sotactic and usefully enpl oyed in

adhesi .useful in.the. .
pr oc esfsl1 € 8(} %%gb {I/ée%ﬁt% 7 thgp?&efsrgg e§ﬁ1°gl nclglé g }lsfﬁ it & Wide variety
Qﬁsladwsmné éndrose@pmlicgtiond whezﬁqumerhmdumgd Yy the pioBess af the tnvention

h1 ﬁ(a g lycgh gene ?% v gﬁ{ﬁ%{g@%}% l%l%,é?qe?{s E)w’ density polyethylene
mhylénem-bleﬁg cmmm,saou@afpylem RthleGe/brop@ate Bpolymet, ude
n gornens |sobu | ene, vinyl benzocycl obut ane,
§@V RSiRygpylege YP4Yt ed styrene, ethylidene
nor borrpe E‘tﬁyleﬂei@ﬁfoﬁdﬂ?mler% aﬂﬁ&b@l@ﬁiers %lﬁﬁég b? prptadi grgeand
ically,

B%/ﬂ%eﬁ?li’if Eaté’gg Sﬁﬁ% rnotl%%saggf‘aofcf&m 9. ?ﬁ@e@o & |gécc' gorg ppifesglly in the

YGE 6f fidin 0.86 gR& 0.9 o/t DY 4HIFNLES acﬁufoﬁﬁ&tlﬁee DY Inaésl (126}
cycling gas stream otherw se kriown as 15 recycle

§'th”‘% cording (9i A3 1A D3 randitien Kefiera §- Oll o 1 Wedefraincnreferably
?rﬁmtd@ th @@Hg/ﬁﬁn RQbRYIEE héRbsoNers prdaped Q@@erlhg td tﬁy?r%&% process

fromthe recyc e conp osition iIn anot
éﬁ;ﬂ@lﬁ@y byvea TapBpmdds- léii/%ﬁ, orfashle from|15¢-660 ‘Ké Highlydesirably

91%51@ :p%]egare& Eﬁc&dglg%o file lﬂégénzc ﬁgfelptﬁ)g Wélé/ go%klene cogolé/mers

pr oduc a gaseous stream'con
mntmns aﬁmtﬁﬁmescents arep tﬁenabkmslegst 8¢ pdremit pdiyrmrgzhd p@pylene, and

r Vi (,éj% rﬁ&fjﬂ&’? gltf{ @/gﬁg%e ‘ﬁiigcpacgorgmg gcl X@fﬁlﬁ( ?é uegr?cfition L, from

ve con ’] gaseous ream.
(il tté 600a prefefrablyn. T toel 0D) moldlpzédaﬁiﬁd 1 a8, mst}méfeldecbhml{io Typically,

TN AN N T T

ﬂﬂwﬂ@@ﬁﬁmelsheuspmﬁyﬂﬂyﬁ@ﬁdtmvnoner Exanpl es of such

processes_ar.e di Io U .S, . Patents 4,543, 39

7, 585 1 BoRhEOR SOl “str%idrby(ié%foﬂs‘”sg% Srueles Bt et be
tegdided &0ihitify of 4eSprdséds, intent®2 , {8&s stated to the contrary or conventional in
the art, all parts and percents are based on weight.
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5,616, 661 and 5, 668, 228. 25 The reactor pressure in a
gas phase process may vary from 100 psig (700 kPa) to

wGd4/0p268) (3500 kPa), preferably in the rangePOf/US20041008834

200 psig (1400 kPa) to 400 psig (2800 kPa), nore
preferably in the range of fron1250 pS|g (1700 kPa) to

ry from30 to 120 C
13- C, nore preferably from 70

an -pyTid ._,__|- ‘.‘
to 110 C, and nDst prefgraly from 30 70 to 95 C. A
slurry polynerization «@ (HEoHEsal | y uses pressures
in the range of from 108=KPa

tamHMUmsingﬁj [ O a slurry
pol ymeri zati on, S i , ticul ate
polymer is formed in_a\]igui RI L2at+on di |l uent
to which nononers & ; dng with
catal yst are added. [ rs—aterittently or
35 continuously renoveg Oor where the

vol atil e conponents a E‘ %para&ﬁﬂhfron1the 22 WO
2004/ 099268 PCT/ US2004/ 008834 pol ynmer and recycled to
t he r @dccbprmyhrpmgpyridips. | Thivgompanddy smthepiged agcording fn

Qitdrhiféi FocetlREe Tett ME6R DAL | RONS 42T48pO! yeri zati on and
be relatively inert. Preferred diluents are aliphatic

or cyd) @Brmﬂ%ﬁﬂymwﬂmhynﬂ)mpn@mdm) yA o piivel. 3-neck
Lﬂdtb@ﬁ&n ﬂh&qpbﬁa?ééﬁ wmﬂ%%ﬁﬂﬁ% of 2> H&ﬁ%%&r%pﬁgﬁé% 1 g, 383

ohexane, or m xture t 1I'S e
Emacvtmmls’z Qadnsspnopselm@nes(mﬁ gy383 npmlynéﬂo znduqf enhydravs tdisns

505553545 o AL R 0 b TP, o i

wqmpmlsmﬁl a doadenseransuviet ledd me@mnbd)smdenmd h tltehﬂoooaplah/yﬁ;t The

SR AT
%@?@ﬁ%pééﬂblgw aﬁr@&@&@fs&éﬂildﬂendt hc?el& gfby%olﬂ?@{ﬂelwl;%i&gaﬁ : :ne
copol yERE Y stores. 3818 80 R botie BB, Lok

cont i ey @ua- N@M}@ﬂ)—ma 18- diis%h‘oﬁilbﬂén?l)mﬁ&?yﬁﬂﬁb ONaphthylboronic
preferabg% greater percent eth

6 mpabrang Nae %@ae(ﬁ%tB y793 ere e é@%@éverlénto 200 mL of

Ql@%ﬂéé@tl elQ—IZ@/E@H effRedoRltidh & LAAKAD §tolbdrd Qol@t'ion (§ML) 61‘25-brom0-2-
C, nore preferably greater than or equal

P6-ditesproppipbenyDapineryiding @9 3A6 mmsd. depistelof 8 émbpg k} (0 86
Jn%nc;li @f t&%&égﬁﬁlgegpl L}%@E;ﬁﬁ%)ﬂﬁﬁa&utﬁmgfg (ra:fégc{qh;edq}é 156 gl}iooé S(e:%agsed

i nvention c Ina W de
aolterendhe spéut@ppﬁ nemaqucfrm th¥ Hey how kydeharged intaihe 86 phyged teasctor.

pIrh]«Q, %2)?1%1(1 solu‘ﬁog 1sI Vé%s ?:]Jghsélllfre& 4 hegtf:%tolﬁhcq‘ g H Hours. IAfter cooling

pol I'ene, 11 riear’,
demnttympmdttmet 1hy beneic phaaé hwb;mreeéd (hk a(pleeﬁs layer is washed with toluene

CERap Ty & confipet BragRl e afy Vel W HED Fr Bigiapd dried over

AeSTUL £ AGehghetiag flﬂﬁ?ﬁ}aﬁley iRleBreditdd Rty the r&ultat NEd yblYow oil is

th sent
pugﬁgc{ Vela recrystgﬁlzatmn%rom methanol to give a yellow solid. Yield 109 g, 87.2 percent;

mp 142-144 °C.
'H NMR (CDCl) § 1.3 (d, 12H), 3.14 (m, 2H), 7.26 (m, 3H), 7.5-7.6 (m, 5H), 7.75-
7.8 (m, 3E), 8.02 (m 1H), 8.48 (m, 2H).
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preferably have a density in the range of from 0.85
g/cc to 0.97 g/cc, nore preferably in the range of

WO e@ao®286 g/ cc to 0.96 g/cc. Desirably they PCT/US2004/008834

additionally have nelt index (12) determned
according to ASTM D- 1238, Condition E, fromO0.01 to

100 dd?aNMR (ﬂrﬂﬂgr&anl% 28.5,0m9.03, @33 5@ 11@9?9&57881 125 94, 126.49,

OB 950 AR oM R LT 1Peht 1 g, 150,

prsesfeey 1aBIgy. from 150- 160 C. Highly desirably polyners
r epar rding to the present invention are

gt hSI é@»&?@gﬂ%%@éﬁ%@m% 208.9d8 440 ng at | east 60

per ceny, Z-Mﬂrdb’y@h@ﬂﬁﬁ'ﬂlﬁuﬂt Iﬂsﬁi@%ﬁ i3 aQSJsPl%?% ¥lovebox n-butyl

polynerlzed ropyl ene, an

(lihiRen (et R LeRi 2o FWH@@%@M@@&OHMI eveomperiod of
L_?,s A5 QHTto £ elhefr 9%1&% (s@fn?j &f ?@!é@ff e;grl &8&%13%299%@’% 9.2 mmol). After

preferably O. o 50,
Hypaddidion js cogpletey éleﬁmkfym$ Smryd othyaicht enpetagirpfood s Thed, the ether

v stributio
ChT o Sl G IReBAL, Sl Ul uBla3! § By Sl gomaining
|whﬁe selidand ithe higrurd@lteréd, waded aite aidduwnhﬁfexirml énd\)khemg/acuum dried.
n d. as .li
ARt Blo S £ 30 P Breh SPRIET & WeeogiiBhapyer A
@ccood; prop of produect (0.22 g)tihletensttinesl ﬂonpmebmdamﬂatpmro@&fa:toslgmal
[ % ed,. on wei ght. 35 23 WD 2004/ 099268
%m%“ g 684/ 008834 Exanple 1
2- 1N- (‘B NMRi(dSKHI) Gyl B SR 18, 61D), 2.91 (2P0 V=48 I1H51 epelaet
fg ;l/ apht hyll)& pvr i dyI haf ni um(1V) di net hyl
RER e 86 17 (B B 5 RS B TRrC (O 2 a)
2- For NﬁRQHQ’ﬁHPyS 2500121 41THbE 16 9503 N8 bp 12%5‘6 ?gﬁb?,qggw.

accor di ng t [Tter at ure pr océd ures Tet'r
Lett. © (2-30@@)6 d;gopmg;qlpheny)ammo)-o-1sopropylphenylmethyl] 6-(1-naphthyl)-

AT oL DR PERESNAN Rt
gQ& 86 inuepl i nRghiadicatl stl&erasmmbwrln a0-fie mLAE diy e]her 38&:r a nitrogen
2.5
SR AP AR 0 &0 e P B B
sthen lmﬂei:sdxbwiy usingy eging6ogy a ambd&mmmﬁf Aftdstitbdditig i 1;
B S RN P SRR L RE R i i o
allalyzad by high peameailm cﬁﬂ)nﬁtdmay (H¥.0) @6 chkdk for chfplee consumption
8# %“éﬂé 1lggtn &Br e H%er 03 tl}etgge}%g%llg% %aelﬂ!c]zqsdd)y dgag_qfélgsqgvg gc?dltlon
8119 NpRCIO@0InL). The mixture is diluted with more ether and the organic layer washed

twice with brine, dried (Na,SOy), filtered, and stripped of solvent under reduced pressure.

!—?‘

The crude product obtained as a thick red oil (2.92 g; theoretical yield = 2.87 g) is used
without further purification.

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

C NMR (CDCl;) 5 23.80, 24.21, 24.24, 24.36, 28.10, 28.81, 67.08, 120.20, 122.92,
123.96, 124.42, 125.35, 125.81, 126.01, 126.28, 126.52, 126.58, 126.65, 127.80, 128.52,
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GC/MB 346 (M, 331, 289, 189, 173, 159, 147, 131, 116,
103, 91, 78. .c)

wW®@2q020Mapht hyl ) - 2-[ (2, 6-di i sopropyl phenyl) i ni i POT/py2004008834

ne. Napht hyl boronic 15 acid (54.5 g, 316 nmol) and
Na2CO3 (83.9 g, 792 mmol) are dissolved into 200 nL of

deg42,s166.25,131.8R ABES DHI36.91) 11 88.80) 140949143 .37, agvley 14066 159.05,
t]%Egt;ne sol ution (500 nm) of 6-brono-2-
( 'di i sopr opyl phenyl ) -i m nopyridine (109 g, 316

nol ) .GE/MS: a2 Qi R46d;, 839 9X9, 293, 366,2086 76,180 460128, 105.
tetrakij s(t ri_phenyl - phosphi ne) paI | adi urr( 0) is di ssol ved

i n 50 InZ-IOFCefadiisepronyiphenyliunido)-arisarropypbem-methylortdrad-
fﬂa@ﬂﬂhﬁlﬂ%ygﬂwhﬁﬁﬁmﬁﬁ@) Qﬁﬁfoﬁ@g ahd- i G—d%ﬁ%@%nylamxdo)-o-

reactor. 20 The bi phasic solution is vigoro
doproryiphenyl-methybd-@ a1 ma@thsd}-pmmhafownﬂwmlmethyl

g g 8 lalr g% %lgés(]alr 10048 WRA 3o Yol of A€ 1i g{%ﬂ?yn? %tﬁhﬁ%fss&ﬁed in 30 mL

he adqueous Tayer is wa
(telusne7 Fo mh;; solutios ivaidbd $iedimoobefmi-BuléX2.5 ¥sadutmnén hexsiee)by

e A0S A0 Bt . s

riespbedamith dn adooied iréfy condendes andphir mfxineeliswhieated at reflux for 1 hour.

e K 8y MR R RARAER. 0 VRS et copr are

NNRJ(bEEGEIRE afid the 3es(iing h2dtre stdrebidbvErighPatlambién@mpdihture. Solvent

Tefidens, higgings s s S i ot e shsipensiPh e ap bop g

LgdterNMR chédCUR) driboR 3TORene4 80 BL) it 28ded 3o th 2idud andlBd mDBure

5. §8, 5.94, 126.49, 127,04, 127, 24,
ﬁtgrega@nd]ﬁfge#duemg@gumjﬁé ) i5 waihod vigh adi@?ﬂ?@@o]luefsﬁ%w
B8R 3s refodeds vachPE6HR thel:@ﬁbﬁ@d tofdehddo2RR, a{nMiexaﬁe? #.added, then
349, 335, 219, 206, 188, 146. d) 2-1lso ropyl

irPRg¥et BY vacHumq Blexgre fisagain aé@%%ﬁé Fesuliing éléms;é ﬁl%t@é@fl%he
|pk6(ﬁlbthQsﬁe'§12w1§1 F8Rhe toZdvethe Rbiredt p%\dubt!'hs Qg)éﬁ‘&@ fowdes, added

addi tion funnel over a period 45 mn to an

e%/her HaMRi(6e): G- 58131, Jo7 -8 21z EbpB. 6@94 Jot-bHeldDeh® (@185 Hz,
}9479722(d”3m3|9)Hz 'fﬁg%rso &.hes. %?'1%{2,%6‘ 'F%f@{lﬁ’tﬁp‘fétse 3}1151*47‘319 6.99

ture i's stirre anbien nper at u
Tmetipletsh@De 6182 (t, J=<80| Bz AH),i6557r(w 1, SUddef . SHacli)n3 .83 (septet,

SRS RON 3 TP Rl RS AR I000 O s, s
\BER,HeXY (dj 1=:6 i BH), drial(d He& A e, 3Ha)nl:l1:’;3 gbgzﬂmnlﬁlégla)m) ict);ﬁi6e(el,.31ﬁl), 0.70
g%b?‘g@;@gx ﬁ@g% Pfaiqb%%nﬁié %g%d%p A. second crop of

product (0.22 g) is |later obtained froma second
f||t|nof6th_e or||nal hxanelfll '1li| NI\/R

beDhth h&8i ﬁ/&i&q@tﬁﬁ IOI ets, 2H) 6. 77 (d, J=7. 3
Mz, IH), 7.69 (multiplet, 1H. 13C NVR (d8-THF) S
25.99, 41.41, 120. 19, 04, 142.86, 160. 73,

189.97. e)

- , 6- ¢ | sopropyl phenyl net
hyl ] - 6- (1- napht hyd)oy,m
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pyridi ne. The im ne,
6- (1- naphthyl )-2-[ (2, 6-dii sopropyl phenyl )i m no] pyridin

we2of/osep c) (2.20g, 5.6 nmol) i s nmagneti cal PET/US2004/008834

stirred as a slurry in 60-70 nL of dry ether under a
nitrogen 20 atnosphere. An ether solution of

2-1i soﬂmpﬂcpbreuylglélbréi df:Examlél&l 3fegnbstanbidllymepdatdd RxcBptind that 2-[N-
B S-S pniy AR e Be PR Enrile Ry R LS umPhidhe reparea
médctlsfwfﬂh@nnﬁe ﬁémw@myl)%@@hﬁ@pwpylbhélbi)ﬁhﬁlqurm with 2-
R E PR R SR AN K A

consunptlon of starting material. The remai nder of the
reactiqn. i - que cheddby th%_careful slom1add|t|on 25
A IANIL MY ) 4 : ORIOR GiCly v QBT [ ‘_‘ in

dri ed (Na2 A and stripped of sol vent
under reduced pressure S
a thick red oil (2.92 Y
is used wthout furth

8 0.96 (d, J=6. -
1.012 (d, 126 s ey 08
3.21-3.34 (nmultiple . 81 g~ U\
1H), 6.98 (d, J=7. . @
7H), 7.23-7.29 ( 44 -\-
1H), 7.60-7.65 ( It| (%% ot 7.75(muil €l plet, 1H),
8.18 (multiplet, 13€ NWR@ERC13) 8 23. 80, 24 21,
24. 24 36, 28 20, 1
123. 9¢ e Lileﬁit“’li’f"n?é‘%“ §§§X gaf es q’é@n%a%y ripfé"eé ?‘Ceptmg that 2-[\-
20041 093768 PCT] US2004) C0BESA . 128 2. 150 20 13 85
294 prepagd 311‘6&& g@ e I0pg G4 %:FP&%"%S“?’D {4 chlgro-2,6-
ﬂﬂ@pﬁ)@ylpﬂ.&@l)ﬁﬁno]pﬂlﬁﬁneg«%th 135/cMbexylphenyl lithium in dlethylether) is reacted
F%%%ﬂ%% 469, 335, 319, 293, 266, 206, 176, 160, 146, 128, 105.

yield = 2.87 g)
hon. 111 NMR ( CDC13)

(2, 6-diisopropyl phenyl am do) - o-i sopr opyl phenyl - net hyl ]
-6-(2-r1 1 5 napht hyl) - pyrldylhafnlun(l\o dlchlorlde

D)€ 4 =(4-0 BLO0rH-4-ClIS PTARKID 5?.-.:!'__. dprppylphenylmethyl

-6-(2--1-

h Deibhml®h B ehlﬁ (2-r)-1- naphthyl) pyri dyl haf
niu I met hy 0 S jar is charged with 8.89
mol of the |igand fro p di ssolved in 30 nL
toluene. To this sol ut dded 8.98 mmol of n-BulLi
(2.5 Msolution in hexa by This sol ution
is stirred for t he . 8f lid Hf C14
are added. The f%? %O i's cégged W - cool ed
refl ux condenser and N Xt ur eated/at refl ux
for 1 hour. After ,\\3 / N[ MeMgBr (3.5
equi valents, 3.0 ) (on i% 2 f her) are
added by syringe bnd @sultlng m xture stirred

overnlght at anbi ent enperat@@HﬁzSolvent (t ol uene,
hexan er). is repnoved fromt

react ?Pﬁ@gnﬁg?ﬂggﬁm%ﬁgdﬁﬁ?l§@§P§ﬁ?ﬁ?ﬂﬁ%ﬁ%ﬁﬁP6ﬂMtzﬂm
(417@116&}6 ybC&IlsopTSéﬂkﬂiéﬁylﬁlﬁQom—l)sop@p Eﬂm%t‘ﬁylﬁhf(l hsHdYByridine

n EE n1xture 15 filtered resi du
&ﬁ“é’ Y EFRridon qidhe IP%nem%rélh@@hW% [&‘d&%lqr? 8@118%1>Hy&h§nyl)mno]-
fy3{di¥lwith 2-isopropylphenyl lithium in diethylether) is reacted with HfCl,,
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Solvent is renoved by vacuum fromthe conbi ned tol uene
sol ution, and hexane is added, then renoved by

wo amyvm2eHexane i s agai n added and the resul tiPQI/EE2004/§08834

is filtered and the product washed with pentane to
give the desired product as a yell ow powder. 'H NWR
(CeD6): S 8.58 (d, J=7.8 Hz, 1H), 8.25 (d, J=8.4 Hz,
7.82 7.72 (d,
) 1O0)-p-Gyenang PRAAYYY

, TH), 6.82 (t, J=8.1 Hz,
J=7.8Hz, 1H), 3.83

' J=6.9 Hz, 1H),
, J=6.6 Hz, 311),
3H), 1.15
3H), 0.69

1H), 6. s, 1IH), ©.
(septet, J=6.9 Hz, 1H)
2.89 (septet, J=6.9 Hz,
1.37 (d, J=6.9 Hz, 3H), “*

d, J=7.2 Hz, 3HLOR6 (S, 3
d, J=5.4 Hz, 3%,3682. 9 (d./J=6.

(

(

2 2-[N-(2,6-diisopropyiNnhe
cl ~yl phenyl net hyl ] - { ~’
(1'V dimethyl g-KIDAAREEIRH C NS~

(H3C) 21i C (CH3) 2 “126 ViRReR4/ 009268 PCI7 US2004/ 008834

The reaction conditions of Exadlk 1 are substantially
repeat-ed _except | th 2- [N . .

(2760 R e AER AR BT reayeteatiely it riseing gt 21
{(-chlbrormiisoptopplphéngtianinof-prepgetiorglphdaynicat]td-AmaphthjliSridine

imne . - .. -
dPreRart by epRsiop obthe faing G naphiiv DA [ (taer 3 $-iisonopyiphegy iminol-
PyMilinwah 2Gyebiaehsidnpliahyin ih Dicthiylethet)is Rh@édwitetigy) is
reacted with HCl4. 5 Exanple 3

2-[N--(4-chloro-2, 6-diisoprop, Ilphenylam do)-o-c

EHxeBR 6P PNV BB dpyBhérdlantad) S-S s ARBR MM NIR6 2 -ANL

hat nt un(lV di meth g-KI'D (H3C) ZH7 1P C
oppithyigrridyl ' pdhleact i on conditions of

Exéﬁpfe 1>are subst ant i repeat ed excepting that
2-[N 10 .
(4-chloro-2,6-diisopro enykam no) - o- cycl ohexyl phen
yl met hyl ] - 6- (4-chl or ophenyN) -

(Hsc)zfio CH

(HCpHC  (CHa)

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

naphthyl idyl hafnium(IV) dimethyl
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6- (4-chl or ophenyl ) -2-[(4-chl oro- 2, 6-

waleiogoprepyl phenyl )i m no] pyridine with PCT/US2004/008834

2-cycl ohexyl phenyl lithiumin diethylether) is reacted
with Hf Cl4. 15 Exanple 4 2-1N-(4-chloro-2

6- di i sopropyl phen ido)-40-—+30prop |y

phenyet hyl | -6-(2-r1-1 @ VICHh)sr i dyl  haf ni unm(1V)
meth 1 0 (H3C)2H H - H3C HC ()2 (CH3) 2

The reaction congfjxt'?
repeat ed excepti

(4-chl oro- 2, 6- d||sop a2 ¢

| met hyl ] - 6- (1-napht @- i di (pr edar ed by
reaction of the imne

6- (1- naphthyl)-2-[(4- b?h@ -diisop opyl phenyl)imn
o] pyridine with 2- |sopropyl pf(@h&h lithiumin

l.'f
gIOSE‘r? §: her%géf’s i eac d i tﬂareé‘gﬁéf?ﬁ’fl@}’ge@aFﬁpxceptmg that 2-[N-

L, slai1mpmpa1pﬁc@nanﬁm9roqpuﬁtﬁbmg§?|e%§ﬁlb ﬁgnﬁhgi F@;@(A&Bﬁp%ed by

| met naph

a?aﬁtéft%‘iﬂ th%éagﬂ% ﬁnébyafh@ lﬁ*%ﬁ(%\g -fijisepropylphengl)imy jne with 2-(t-
bGyBpnyHitlie ih eRGYleMBr) 8stkdd VARSI, Examol el are
substantially repeated excepting that 2- [ N

(4-chl oro-2, 6-dii sopropyl phenyl am no) - o- cycl ohexyl phen

yinesiby! Bl danan *}yﬂe)lﬂéﬁ{ﬂdgi 5‘ﬁson%rvf-‘oﬂ@ﬂv%eﬁ%n-s-(z-n-l-

reactlon OT tne I m
thy oy k7 vhi

] pyrldlne vvlth2c:yc xylphenyl [ithiumin
di ethyl ether) is react %ﬁ}ﬁ 10 Exanple 6
2-[N-(2,6-diisopropy_l
| anl i do) - o-i sopr opyl| phenyl
napht hyl ) pyri dyl (P%% %
HOo ~ o (H3C2HC

(H3C).HC

(CH2Si(CHz)3)2

The reaction conditions of Example 1 are substantially repeated excepting that 2-[N-
(2,6-diisopropylphenylamino)-o-isopropylphenylmethyl]-6-(2-1-1-naphthyl)pyridyl
hafnium(IV) dichloride is reacted at room temperature with excess Li(CH,(Si(CHa)s) in
toluene overnight. The resulting slurry is filtered, stripped of toluene, reslurried in hexane,
and filtered. The resulting solid product is dissolved in benzene, filtered again, and the

benzene removed to give the desired product.

naphthyl)pyridyl hafnium(IV) dichloride
In a glovebox, 150 mg (0.217 mmol) of 2-[N-(2,6-diisopropylphenylamido)-o-
(isopropylphenyl)methyl]-6-(2-n-1-(naphthyl)pyridyl hafnium(IV) dimethyl (Example 1) and
60.0 mg (0.436 mmol) of [HNE;]C! are stirred in 15 mL of toluene for 6 days at 25 °C. The
solution is passed through a poly(tetrafluoroethylene) syringe filter and the volatiles are
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The reaction conditions of Exanple 1 are substantially
repeated excepting that 2-[ N

W@ 2908095268 opr opyl phenyl am no) - o-i sopr opyl phenypP@eUk2004/008834

6- (1- napht hyl ) pyridine (prepared by 15 reaction of
the i m ne,

Beridved apder radhiged Prsfuls. GFtaticrgle prodpytliphashyd t)vllclm Wiﬁﬂ HYie@hd
r?%cgg?rs%gxl\ﬁlkgrﬁg %}{E@h‘i@%}iﬁﬁ%‘fé‘g gﬂscﬂateé elq Itogsgmge 66 %crercer{t)s

2- [N-(2 6- di i sopropyl phen 1)-o-t-but
. hI 6. (

A P -..."‘ ; pra 3, s ATN4 Qe ;
igabhiuSRA0 vﬁ%ﬁéﬂflvm&é@hli%ﬁ (H3C)2H /CHO N HC HC

( 3 )2 (CH3)2 The reaction conditions of Exanple 1 are

substantially repeated tlngthat 2-[N- (2,

6- di i sopropyl phenyl am - (t:-3outyl phenyl ) met hyl ]

- 6- (1- napht hyl ) pyri di ne epar 5 reacti on of the
i mne, (H3C);H CH

6- ( 1- napht hyl ) - 2- (2, §- di i gopr opy ()il nol pyridin

e wwth 2-(t 5 butyl
reacted with Hf Cl4.
6-di i sopropyl phenyl ]
(2.. 1 (naphthyl)p nimghHgaf ni_um( TV)
bis(tri(methyl)sil eth 1) O CHEEsR)2 (H3C)2H /] HOV N -
N (H3 AL
q’)qg F&ct Oggrg@l&&%%% g%]at??plilfarzgtgos{ggf?ﬁ at%c? n%tir%‘?ﬁatt 2-[NV-
QZ,f m.lsopropylphenylammo)-o-methylphenylmethyl] 6- (l-naphthyl)pyndme (prepared by

i py/ Q \3i o) r.opvi.nhe t hyl 1+
E R B P O B RO B e
mﬁwhﬁédlxéhthmmom dictlrypbatinen) isl raacted tvith EXCles S
Li (CH2(SIi (CH3)3) in toluene overnight. The resulting
slurry is filtered, stripped of toluene, reslurried in
empaetive mrzqzvt(rzjstcmﬁmym enylSidb)td-sHgn A phentinf T 6D -1- 5

. . fLItered again, and the 15

FE0 gimethyl o desired product. Exanple 9
2 [N—(2 6- d||sopropylphenvla ga)- 0- (i sopropyl phenyl

vI hafi)jun(l V)

0 217 mmol ) of
(i sopr oioyl phenyl¢ Byl ] -6-¢g 5 ) pyri dyl
haf ni un( 1 V) di et hy 1 ng (0.436
mol ) of [ HNEt 3] Cl1 t ol uene
for 6 days at 25 C

(HsC),HC

(CHs)2

A 100 mL 3-neck flask, equipped with magnetic stirrer and a N, sparge, is charged
with 6-(1-naphthyl)pyridine-2-(2,6-diisopropylphenyl)imine ( 6.8 g, 17.1 mmol) and 100 mL
of anhydrous, degassed toluene. The solution is cooled to -40 °C after which a solution of o-
biphenyllithium (3.43g, 21.5 mmol) is added dropwise over 5 minutes. After warming to
room temperature over 1 hour the solution is stirred at room temperature for 1 hour. The
reaction is then quenched with 20 mL of aq. NH,C1. The organic layer is separated and
washed three times with 100 mL quantities of water. Evaporation of the solvent gives the

product as an off white solid. The solid amine is redissolved into methylenechloride, eluted
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solution is passed through a poly(tetrafl uoroethyl ene)
syringe filter and the volatiles are 29 WO 2004/ 099268

wWEODAB2604/ 008834 renpved under reduced presBUI/BES20041€08834

crude product is washed twi ce with hexane and
recovered by drying under reduced pressure. I|solated
ylreligh d lsed bObeutrgl Eifinpwith Benapes, adaaqoaerad by dryig to yield 5.3 gof a

%W%BSQ%gég iis opyl phen

I"aarm /| phenyl nethvl]-6-(2-n-1 5
( na p h t’lh)yﬂoﬁnp’ghé (Ehei;al buighéx) the rddktisdoRditiéds (@B xard 18 ChrdlHubstdtially

2. The reaction_conditions
8?136%%% ﬁzb‘ie%m_ﬁ ﬂ%?g % f&ggxdﬁwr&w feheny Eﬁ%%%ophs&ye@mlﬁﬁthvﬂérﬂ-
2apiihyl)pyridine is reacted with HfCL,.
(2, 6-diisopropyl phenyl am no) - o- net hyl phenyl met hyl ] - 6- (
1- naphthyl)pyridine (prepared by reaction of the

I nmﬁﬁnmmnsLil 6- di ropyl phenyl )i m no] pyridin

-na i i sopropy

e wi t B E’“TGZ%’B{IWF ErRdRSed InjacRIpREY Genianl éﬂ*ﬁ?ﬂé@ n@iyteql §8L
%ﬁﬁﬁés@Qeé’l"aﬁtbclﬂe@@ﬂtmr@ﬁ@ﬁ%&%rv $hﬁhc%to£n%f(lﬁ: reactor is fétted Wfth a large

6- di i sopropylphen 1 do)-o-phenyl phenl net

CHEpMratomGyIpivalye, vihadhrrmptiesithy redétemecontiehts dgo ¢ m@)ﬁﬂesﬂ sigel
%r@amé_t'f 'IQe cc(r}t_ﬁl% ?s%nt@cgzpb) 3’%) %ail' %w%vdé% ta%, v?i'hq%?lji(thg ed &ﬁginer and

equi pped h magnetic stir parge,
éhqaaarg@de puxqurwlth nitrogen. All chemicals used for polymenza‘uon or catalyst makeup

?‘66 (rgn g, %[} B%%%H é%ellf n SfZLtB ngnq_ e%%}F ﬁnfﬁﬁg%%/ oue”: e%ﬂéissg glgnt’ mixed
alixhnps ilsopatl EéM g vdilable nomi BxxomMobil Chemicd OInC.) af tohrena;,lafeqiassad
of e hi.um,3. 43

R 0o e BEROR R A R et ot TP i ctant
(@Wwarlabteefranvﬁmgehaﬂdoampbhﬁo@o Nhttdg@ﬂﬂ aridshygiogéd %esaaﬁe passed
oomte ure for.1 r. The 20 reaction is then
gﬁ‘é@ﬁégp hn?ﬁ (gﬁM IREA®EL. The organic layer is
separ ghedutedsle isnashe tb Zﬂﬂ(lelfbférb 928 ¥ Wad EArd¥l with 667g mixed

wat er oration of the solvent gives

?‘#g&%{ygf?%‘éf 88 & P o h0b Fenc T O agpTasa e s sho
8K 056.91 MB4), folbWwed B 218Y4E 6MNBEHIQE uEiBg a Blid-8RBti&Plowmeter. The

reactor is then brought to 90°C or 120 °C before addition of catalyst composition.

The metal complex (catalyst) (1.0 pmole) is dissolved in 5 ml toluene. The metal
complex and hexane solutions of activator and tertiary component are handled in an inert
glovebox, mixed together in a vial, drawn into a syringe and pressure transferred into the
catalyst shot tank. This is followed by 3 rinses of toluene, 5 mL each. The cocatalyst used is
a long-chain alkyl ammonium borate of approximate stoichiometry equal to
methyldi(octadecyl)ammonium tetrakis(pentafluorophenyl)borate (MDB). The tertiary
component used is tri(i-propyl)aluminum modified methylalumoxane (PMAOQ-IP™, available
from Akzo Noble, Inc.) (MAO) or di(n-octyl)aluminum 2,6-di-t-butyl-4-methylphenoxide
(DAP) in a molar ratio (metal complex : cocatalyst : tertiary component) of 1:1.2:30. The
shot tank is pressurized with N, to 0.6 MPa above the reactor pressure, and the contents are
quickly blown into the reactor. Both reaction exotherm and pressure drop are monitored
throughout the reaction run time.

After 10 minutes polymerization, the agitator is stopped, the reactor pressure is
increased to 3.4 MPa with N, and the bottom dump valve opened to empty reactor contents to
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WD 2004/ 099268 PCT/ US2004/ 008834 through a bed of
neutral alum na with hexanes, and recovered by drying

wao ooogiogd2é8 5.3 g of a white solid (56.4 percene(T/UTm04/008834
formthe netal conplex, the reaction conditions of
Exanple 1 are substantially repeated excepting that

2hq ddllediofi velisels Ghe cpytnf3haesyoueddiine kraps 430 graysdih eyt HHBl Bikre the

h dine is reacted th Hf C14
otnis FoREEh B T s s patirniao AR e pdere they
afle lﬁeaféﬂ BPLUSEC unddt tvidlmad rentdvt bliyedmainig kv @, A& the trays cooled
stal | ess st eel ggtoclave sol ution batch reactor. ThHe

gt demnertare.dhgpobymsrsare ppangfedgndignalyaedr ge 10
Or | f | GemP B drélips @W6V’ﬁk \@10 M £ *159.'8}319 e dohA \ffé?@ﬁ&ﬂﬁcted at

contents into a 6 L stainléss steel container

ifffrrent Haes g ageot Wﬂé@ﬁ far e ig edmpapbenadeieen SeNes. Resulfs are
Retihintd@ 16eRYai ner and the tank are purged with
nitrogen. Al chem cals used for polynerization or
catal yst makeup are run through purification colums,
to renove any inpurities. Propylene and sol vent, m xed
al kanes (Isopar E TM avail abl e from Exxon Mobi
Chemicals Inc.) or toluene, are passed 15 through 2
colums, the first containing alumna, the second
containing a purifying reactant (QTM avail able from
Engl ehardt Corporation). N trogen and hydrogen gases
are passed through a single colum containing 6TM
reactant. The autoclave is cooled to 25 C before

| oading. It was charged with 667g m xed al kanes,
hydrogen (using a calibrated 50 nL shot tank and a
differential pressure in the shot 20 tank of
0.41MPa), followed by 286g of propylene using a

m cro-notion flowreter. The reactor is then brought to
90C or 120 C before addition of catal yst conposition.
The netal conplex (catalyst) (1.0 pnole) is dissolved
in 5mM toluene. The netal conplex and hexane

sol utions of activator and tertiary conponent are
handl ed in an inert glovebox, nm xed together in a
vial, drawn into a syringe and pressure transferred
into the 25 catal yst shot tank. This is followed by 3
rinses of toluene, 5 nL each. The cocatal yst used is
a long-chain al kyl amoni um borate of approxi mate
stoichionetry equal to nethyldi (octadecyl)amoni um

t et raki s(pent afl uorophenyl ) borate (MDB). The tertiary
conponent used is tri(i-propyl)alum num nodified

net hyl al unoxane (PMAO- I PTM available from Akzo
Nobl e, Inc.) (MAO or di(n-octyl)al um num
2,6-di-t-butyl -4-net hyl phenoxi de 30 (DAP) in a nol ar
ratio (nmetal conplex : cocatalyst : tertiary
conmponent) of 1:1.2:30. The shot tank is pressurized
with N2 to 0.6 MPa above the reactor pressure, and the
contents are quickly blown into the reactor. Both
reacti on exot herm and pressure drop are nonitored

t hroughout the reaction run tine. After 10 m nutes

pol ymeri zation, the agitator is stopped, the reactor
pressure is
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The contents are poured into trays and placed in a |lab
hood where the solvent is evaporated overnight. The
trays are then transferred t’Rabkalvacuum oven, V\,here
t heys m— e

d Eff c1enc

renal hi NG 59 ve@;m A?(]%’r t&et s Iecto ar’?bre""/lv[n

t enpgrat ltngﬁgpryr S —gE o] et And I '
5 Fugs |%§iyoups «l- 4, é‘g 6, &‘? 8, f. 5: 111 L 2%
19,| and 2Q-21 wer<e conduct @@I at lgélof)(f erepgootl gg%soognd 778
ar g pot dop.ended 4 or use |4@)6<:onp@r7|o§(pns h@tzweefpooo 203
grqups. kesddlts are contasted 114 babl € 1532322do0  2.14
200460992685 PCT/ US20044 008834 Tﬁh]oeo 1 Rm.sCaQ@d,Qost 221
Terlft 7 Temm.6'Yi el d Ef fi<€i engy Tm Muyobd¥ Mh147Gons2,060 of 2.12
] |HBC lodmx AIMAO“Q0 42< 4 284, 000200580 2 229,000 2.22 2
Ex.| 22 44x64 52. ¥ 293,000 551. 8 23400000 55520 73,08x. 33
" 40384 c49h)A000 F50. 0 558,400 2.78,0004* comrp. A4-" 14 -
40.{611227 B0 148440 179 000453. 03 2B,08x. 45 " 34.7- -
194,300 153.2 28¥AP000 2. 1454.46 Ex305H60 " 35-8 201;000
151.18* 2961,111@@6 2MAD 7 ‘BEx. B9 14 B1O0077,00012 147.5 -
52.ld4b 2 19 g8* DAnp. A4 AP435 7202000 000 = - - 9 Ex. -
78 |'1515. FX81‘§ OOMPSESS. 077,000 - $6800conpl4684 404003 3.93
271,900 Ex2- 11 "Ex.| ‘MAO 9245. 65289 000147.0. 108109047 4.65
DAR 17 54 Bx 305 0d0 - - 18t con@‘.‘ﬂ%m I\/Atﬂg-ﬁe. 5399&, og
/i € AV -

(|L18* 1 pemp A" NAD

268 3 OO ; 8= _- —F 0
AWA

3 22 (2,6 ‘é.us opropyip enylamldo jIol'l\'l-lz‘g:%)ropy gh%ny Oeothy 46-9(2—121—1§n8aghtt%80 yridyl
hafmum(IV) dimethyl

Z 9 -[N-(2,6-diisopropylphenylamido)-o-cyclohexylphenylmethyl]-6-(2-n-1-naphthyl)pyridyl
hafnium(IV) dimethyl

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

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

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

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

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

* 2-[N-(2,6-diisopropylphenylamido)-o-(t-butylphenyl)methyl]-6-(2-1n-1-(naphthyl)pyridyl
hafnium(IV) dimethyl

" 2-[N-(2,6-diisopropylphenylamido)-o-phenylphenylmethyl]-6-(2-1-1-(naphthyl)pyridyl
hafnium(IV) dimethyl

10. 2-[N-(2,6-diisopropylphenylamido)-o-isopropylphenylmethyl]-6-(2-n-1-(naphthyl)pyridyl

hafmum(IV) bis(tri(methyl)silylmethyl)

polymenzatlon conducted in different reactor, 4.0 yumole Hf

% Forrun 7, Efficiency = (g polymer/ g Zr).
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2-[N-(2, 6-diisopropyl phenyl am do) - o-i sopr opyl phenyl net
hyl]-6-(2-T1.. 1-napht hyl)-pyridyl hafniun(lV)
igdtio s 22-30

dHolseneiigdtios Rans 22-30
thyl ] B PSR R OB s R oA T isine

Jlifferent cocatalyst/ tertiary component combinations. The cocatalysts tested are MDB, the
2- chl d|| SRt O | ph | am do) -.0-cC ohexy

AN s b e T o
hmﬂeauyumf(dhzéhdei (MBUhyﬂ théﬁeth}ildl(CM 20 alkyl)ammomurln sallllt of I -

- N-(2 6 d|| en 0 phenyl net hy
%l%meée‘?‘ 4ilupron ?Bhﬁ%ag @%ﬂ}a hethis i%(hewg é?‘iﬁ‘é’(%ﬁd
Eaccordlng to the teachings of U. S. Patent 6, 395 671. The tertiary compounds tested Were

é 4-chl| or 2 6- dIIS%P Iphenylan1do)-o i sopropyl
pal PPM”F lajunipum §T %ﬁ% TogLts Sy qortpned ix Fabled: | V)

di met hyl 6’ Table 2

2-[ Ne(4-chloro-2 6-diisopr nn\/l nhpn\/l am do)-0-cycl ohexy
| phehRihet FRIpt 6-GosatT ﬂeﬁ n F 3/? egqcydw H4¥ni urividn
i mekHsI—15 7 2) g poly.

-[ N (22, 6- E]"llsopr p%‘fﬁ?/l a%\ do) - %z tggbprop%?lg’ﬁi)lqenyl 57%
yl] (2|1I-na hyI ri i um(

inetl*@‘gl 8. 2-[N-(2, SR 205

d

2

2

6-di | s3pr opyl penygm s o-f2 but a%gben ) ARy - Bk
r

2|

1

g II% IAyI )NﬂjBl dyt= ”%"8'9' un121gbod.n ”'“igéo
le soprﬁw phenyl afmsdo) o g&pyl phf%@}g dret h%@
6 22331 1- (napht hyl) pysigyl 63,20 hﬁg'obd un( | Mk o met
) 30* “ TEA 740 415,000 172,000 1.94
ﬁ' I[] *%zéx[gv%réﬁ]bé f&ﬁﬁ@c&ﬁfi;’mﬁﬁ&%@ﬁﬂoﬁ‘g} egﬁ}nsompﬁpnenyl met
y 26 diido Y dsb h bt 2} 1-naphthyl)-pyridyl
bi s(t mhﬁ,ﬂﬁ(mycl,&ahﬁ?ﬂygl nmet hy¥J fﬁ% go | ymeri za{l on phthyl-pyridy
condéct ) |6Qn@bxfof)ﬁﬂh@manﬁc%?@-h@tﬁylpl@ny@ne@ﬁﬁj6Q2 %—naﬂl@ayl)ﬁ@iﬁyl
run 7 hafilihi{r¢) GaaH1 yner/ g Zr
2004/ 099268 PCT/ U82004/ 008834 Pol yneri zati on Runs
-30 Th 90 C oI ymerization conditions of Runs 1-21
gtiny Srgalions.duns 23y di fferent
cocat Qio)iﬁﬁdoui ﬁﬂi'rhé{z\itl&@ WH ot R OBkt @R BntroliR€ autoclave reactor
cocatal ysts tested are NDB, the nethyldi (Cl4-20
ggwgpejimllgeﬁnglépfrero fPurlﬁed mixed alkanes solvent, ethylene (where used),

iy @65 nI ﬁﬂi&ﬁéﬁy%e HIQ%Q[%J%@@W a P4 LIB0R) ecgnpgjed with a éacket for

undecyl i m-dazol i de or the nmeth
éewr%mmohmdﬁmte@ﬁl ermocouple. The solvent feed to]e reactor is measured
k%f%(n]iagé-ﬁévp EH RN 9‘{) v nﬁl@ ¥}!>e¥>@ hi4pm gﬁa %ﬁﬂl}g&gﬂbfs sgNgtlt)ﬂow rate

salts havi ng repare ording to
taeépmsn@éo thee rtactos Tlﬁmrelmlene @95 raeaiuredr brea mes’Stﬂoa/rIyeter and the

WAL U&%lléc@o@;a%me gpeed diaphragm pump. At the discharge of the pump, a side

stream is taken to provide flush flows for the catalyst injection line and the reactor agitator.

-

The remaining solvent is combined with hydrogen and delivered to the reactor. A mass flow
controller is used to deliver hydrogen into the reactor as needed. The temperature of the
solvent/monomer is controlled by use of a heat exchanger before entering the reactor. This
stream enters the bottom of the reactor. The catalyst component solutions are metered using
pumps and mass flow meters, and are combined with the catalyst flush solvent. This stream

enters the bottom of the reactor, but in a different port than the port used for the monomer
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MAO, DAP and triethylal um num (TEA). The results are
contained in Table 2. Table 2 Run Catal yst Cocat.

waeoon/099¢pel d Efficiency Mv MV Mn Conp. pol y. / PQI/BE300£2608834
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theaih@mimableg. sol vent is conbined with hydrogen and
delivered to the reactor. 8s flow controller is
used to deliver hydrogen in B ??e reactor as needed.
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For propylene/ethylene copolymers, reactor conditions are again optimized for use of
Comparative A catalyst. Reactor temperature is set at 110 °C, solvent flow is adjusted to
provide 16-18 percent solids, and propylene is regulated to provide 50 percent propylene
conversion. The quantity of hydrogen is adjusted to make a product having MFR of
approximately 10. The purified ethylene is measured with a mass flow meter, controlled with
a control valve, and incorporated into the solvent/hydrogen stream. Ethylene content of the
resulting copolymer is 6.2 percent in all runs. For subsequent polymerizations the same
hydrogen level is maintained, thereby altering the MFR of the resulting product, excepting
that for run 37, additional hydrogen is added to the reactor to increase the MFR to a level

capable of processing by available equipment. Results are contained in Table 4.
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34 WO 2004/ 099268 PCT/ US2004/ 008834 stream The

reactor is run liquid-full at 500 psig (3.45 MPa) with
woe@aenem2ss stirring. The process flow enters tPET/D81000MS834

and exits the top of the reactor. Al exit lines from

the reactor are steamtraced and insul at ed.

Pol ynmeri zation is stopped wTabledhe addition of a snal
a ot tE aRd—at-her—pdaiti-ves—anrg—stabili-zers
i e added, ; hin t g 5 MwMa

C
re .”,, . ) ' > ;“
hbal e@@ﬂ%f@j%@ {o bggt tg‘§‘79 sol \é{f@“%
M %4 ur egx. Fhe sgdlgat aB§2unﬂﬁﬂCte§8ﬂP”°”§f§ ar gy’ ﬂ) 4.4
Py nuspisAy T epRyed  doem bhe exphrostrepgl and 1 -
PrOOUGEEmpRatlve Y &% % o flehtveh@h USI g a

devol ghidatZidfInexid Uder.  The extruded strand is
cool ed under water and chopped into pellets. The

foll owi ng experinmental conditions are enployed in
produci ng pol ypropyl ene 10 honopol yner. Reactor
tenperature is set at 100 C, solvent is adjusted to
provi de 16-18 percent solids, and propylene is

regul ated to provide 50 percent propyl ene conversion.
The quantity of hydrogen is adjusted to nake a
product having a nelt flowrate (MFR) determ ned
according to ASTM D- 1238, condition L (2.16 kg, 230
degrees C) of 10 using conparative A catalyst. After
reachi ng stabl e operating conditions, product is
collected for 3 hours. For 15 subsequent

pol ynmeri zations the sane hydrogen | evel is maintained,
thereby altering the MFR of the resulting product,
excepting that for run 33, additional hydrogen is
added to the reactor to increase the MFRto a | evel
capabl e of processing by avail abl e equi pnent. Results
are contained in Table 3. Table 3 Run Catal yst
Efficiency MFR H2 Density Tm Mv MW Wh  poly./ g Hf)
SCCM /cnmB C 31 Ex. 1 788,000 5.36 6.00 0.904 149.7
247,000 2.3 32 Ex. 2 723,000 6.09 6.00 0.902 148.6
243,000 2.2 33 Ex. 3 494,000 2.71 12.90 0.904 147.9
307,000 3.7 34* Conmp. A 556,000 10.85 6.00 0.904 - -
- 20 * conparative, not an exanple of the invention
standard cnB/ m nute For propyl ene/ et hyl ene

copol yners, reactor conditions are again optimzed for
use of Conparative A catalyst. Reactor tenperature is
set at 110 C, solvent flowis adjusted to 25 provide
16-18 percent solids, and propylene is regulated to
provi de 50 percent propylene conversion. The quantity
of hydrogen is adjusted to nake a product having MR
of approximately 10. The purified ethylene is
nmeasured with a mass flow neter, controlled with
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a control valve, and incorporated into the
sol vent/ hydrogen stream Ethylene content of the
WO e®@uloe9268) copol ymer is 6.2 percent in all runBCT/BS2004/008834
subsequent pol ynerizations the same 30 hydrogen |evel
IS maintained, thereby altering the MFR of the
:ng product, excepting that for run 37,

addi tional en.is adde ctor to
i ncr ease th‘g%%g? C?IGXCloreresgP mcgatBa]belefg pr ocessi ng by
avai | abl e equi prent. Results are contained in Table
35 WD 2004/ 099268 PCT/ l,IstO@%)08834 Tabl e 4 Run
Catal yst Efficiency MR e #De nsi@) Tm Mv MW Mh pol y. /
Hf) SCCM /cnB8 C 35 Ex. "+ ME%x000 5.68 9.00 0.880 83.2
228, 08%12 5 36 Ex. 2 660,000 4.60 9.00 0.879 81.6
231, 000" 37 Ex. 3 263,000 2.52 20.00 0.878 81.3

5 292, 0Q idsefectcd roPaMByl, o@clézﬂl%d%ﬁ al=51k371 alﬁarﬁohéi?er&ﬁ@ylloo 6

e

- - conparative, not an exanp 0] I nventi on

beteroguslepleidretensani hetenmraligyl ile'@z%ﬁ@tg@g 68yl, and inertly substituted
%@iléaki%qgé}é&%ﬁéﬂunﬁg@@o1'r\{§ﬁo gtonénmeéol\@}ﬁ\m%zqm Ggeg\ (A

corres pnd[n? tot
wher eilnis 8 digaleptbridging graup of ﬁmlﬁrq( atorgsmsit oeuinkipg hydageph, selected
I | o
T
10 isphstitubagd neeilpdeneton sibydene emupév whergiest ke peofuck anyt— ar hétergaryl-
f
g}ﬁﬁ\%ﬂ}uérﬁttlg %u%gtgﬁlteg ﬂ}:’onr@ gtboqfﬁ ?1'&# - g(gsltioég %ﬁ% aécoPdaﬁ)é or%elinary alkyl-
eounia wgortlﬂyxj/romMry hﬁéredk;é @roup raoycloalkyl-graup, aia-hetergclyeloalkyl
%% %t ituted nethylene or silylene groups or nono- or
heteroaryl 10 substituted nmethylene or silylene
gr oupss* mmem hetemhryl gragi cooninirpIelvishayd faneonki@tyer oar yl
15 subst % 2 zagltut ed in one or both ortho-
posi ti ?/\Ff%p 'ondary or tertiary alkyl- group, a

seconda’r’ys ﬂfanidﬂ[d; n@rrm dﬂdtaﬁibﬁ@h@(dd g@ouptip, a cycl oal kyl
group, ,0r a cl oal ky] ou s a C6 20

het er &ar {1 EF O@b foz3 TRdigme M I’ém’gﬁ%‘g%(f USEPPH AN i ty;

15 M ibsndshéptichslbndt af®Ei8dtion donative interactions are represented by lines,

dotted lines and arrows respectively.

20

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

(X" e , Wherein

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

forming fused-ring derivatives, and
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X'" is an anionic, neutral or dianionic |igand group;
x"" is a nunber fromO to 5 indicating the nunber of

wooo4geneps, and bonds, optional bonds and el eRCT/U82004/008834

donative interactions are represented by lines,

dotted lines and arrows respectively. 20 2. A catalyst

conpo Sbﬁdspﬁptﬁﬁzﬂ oomiis agd dlectroh asimidhather inlespded iaregeresehteé by lines, -

fo&gﬂ %ﬁaf%ﬂcs GNNG6 (X'" )X J wherein
“ms%mJHDEim G"f%are as previously defined, G3,

A, G and G5 are hydrogen hal o, or an al kyl, aryl

aral k cycl oal k

Subst Bt ut e mpRyoptex fippRlinglp sfay § <GBt e forupe

silyl- group of up to 20 ato not _4counti ng hydrogen,

or adjacent G3, 4, &b or r}gsoup maybe j oi ned

toget her thereby formgd usedy+iOg derivatives, and

37 WD 2004/ 099268 PCT/ US2Q04/ 09883 bapds, optiona

bonds and el ect r,onlR [ [ ctions are

represented by Motted [N and arrows

respectively. 3. et ex acggrding to claim?2

corresponding to e {@psul M S"CS 34 CG (X([IA 5

wherein M X'", x"", G3, Afﬁﬁgre as previously

defined inclaim2, G is 8” ayvetleksih

al karyl , _or a di v | e derlvatlv

" ndepdhdEnt X5 Galh G B0, F e evipe Bh%%fg’@ﬁlw&?azo

al kyl gSes chahdl, m@ﬁcyﬁ a8 of Hglopen demtahye 1BaGhr;

occurrence are hydrogen or a_ Cl-30 %Ly ary L

ar al Ky’ mdeR@dﬁ@lYé*P@ach‘VTencqféP@B%qn 120 Y@ ar al kyl

gr oup,G7\hd @8 Irﬁ@pe%éﬂﬂy %hb&@heﬁ’ée a}eq(}}ﬂ%og@ﬁ‘& &, ;A ar{iBaralkyl,

is a do-30 ary heteroaryl group substituted in _, g.
@nteroekylab@thm@twt nbhetqs@?éalbrl erpsyittHhe PRowise Rkt yeagone of G or Gis

ta?fw-go ay oﬁ{elfe%aryl Gloup Yls@Heli Y onel or 960 <Etrth@-r]})@smons with a secondary or
tertiary alkyl- or cycloalkyl- ligand; and

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

dotted lines and arrows respectively.

4. A metal complex according to claim 3 corresponding to the formula:
(IVA)
(G
< CH
(H;C)oH / }\I / ()

Y

G
H3C),HC ,
( } )2 "'2 , wherein

X each occurrence is halide, N,N-di(C;.4alkyl)amido, C7.9 aralkyl, Ciz alkyl, Cs.0
cycloalkyl, or tri(C.4)alkylsilyl; a tri(Cy.4)alkylsilyl- substituted Cj.1o hydrocarbyl group; or
two X groups together are a C4.40 conjugated diene;

G? is hydrogen, Cy.4 alkyl or chloro;

G independently each occurrence is hydrogen, Ci alkyl, aryl, or aralkyl or two
adjacent G° groups are joined together thereby forming a ring;
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bonds, optional bonds and el ectron pair donative
interactions are represented by lines, dotted lines

w@anw4arne’vs respectively. 15 4. A netal conpl eRCT/US2004/008834

according to claim3 corresponding to the formula:
(N (G~4 & %' (HO2HCHE )C Gay (H3C)2HC XIM
2 wheGehdependettiyemchomunance siydrogen, halb,iC e, aliylNesdi q @plkyl, or

A0, ST 081 At 20l hog, R 2Puna ¢ is 14

tri ( Q@i )soblpior bylonestind i {uted O -10 hydr ocar by
group; qr 20 two X' toget h ;
RN T e e

BHkaiRly. G i ndependently each occurrence is hydrogen

Cl.20 alkyl, aryl, or aralkyl or two adjacent Gb
groups are joined together thereby formng a ring; 38

WO 2094/ 0982681 BSTH4S80400088B4ne Gemildependent |y

each occurrence is ogen, halo, d-20 alkyl, aryl,
or aral kyl, or two eq&iG groups are j oi ned

toget her thereby fo aring, cis 1-5and c' is
1-4; Gd is isoprop) cyclrebmxyl ; and bonds and

el ectron pairg ive Idi€ [ represented by
lines and arrows respecti et al conpl ex
corresponding to nulgz (HBO2H % H o
N 1-1~/ (H3QO)2 115\2 each
occurrence i s ne ; benzgf

tri(nethyl)silylnqu and G&d is 10 isopro

cycl ohexyl . BhHc XMy ,5@&51 >

X each occurrence is methyl, benzyl, chloro, or tri(methyl)silylmethyl, and Gis
isopropyl or cyclohexyl.

6. A metal complex prepared by combining a Group 4 metal compound in an

inert reaction medium with a Lewis base corresponding to formula I:
GI_I.\.IH— T— G2 (I)

wherein G', T and G? are as previously defined in claim 1.

7. An addition polymerization catalyst composition comprising a metal complex

according to any one of claims 1-6 and an activating cocatalyst.

8. A composition according to claim 7 wherein the activating cocatalyst
comprises an alkylalumoxane, a methyldi(Ci490)alkylammonium

tetrakis(pentafluorophenyl)borate, or a mixture thereof.
9. A composition according to claim 7 additionally comprising a support.

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

the catalyst composition is a composition according to claim 7.
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6. A netal conplex prepared by conmbining a Goup 4

metal conmpound in an inert reaction nediumwth a
waoemmInese corresponding to formula I: G - NHACTES10DJ/008834

15 wherein Gl, T and & are as previously defined in

claim1. 7. An addition polynerization catalyst

conposition conprising a netal conplex according to

any o of clainms 1-6 and.an .acti.yating .c .St,..

o a Empodrpist st dpBt AR g8 St 4 MR Bl Bl Riron Brbces.
activating cocatal yst conprises an al kyl al unoxane, a

met hyl di (C14- 20) al kyl.a I.u . _

tetrakis(p rﬁ?eﬁﬁfﬁf%ﬁ]ﬂ%qﬁlﬂgp Jhgreingronylene, i-pytgne, or 4-methyl-1-
b&RsR e honfpokmeRn Oyl dne An @6 Pyl eicgs doPolgmeariaad, for ethylene,

addi tional l'y conprié%n%%ﬁgggggfrx. 25 10. An addifipgﬁ
BrOPYISRS PLamixgRe heters § BiHLons°r FgFegioBTsyelected trom
m%%@rc%ndiéing 6PNbAGHLAmBIhY D] -Perfcti MiDiSitlee AR PaBere] DA-hexadiene,
under "pol ynmeri zati on conditions, characterized in that
an(bl-BRERR yst conposition is a conposition according to
claim7. 39 WD 2004/ 099268 PCT/ US2004/ 008834 11. A
process according to claim10 which is a solution

pol yneri zation process. 12. A process according to
claim 10 wherein propyl ene, 1-butene, or 4-nmethyl-1- 5
pent ene i s honopol yneri zed, ethylene and propyl ene are
copol yreri zed, or ethylene, propylene, or a mxture

t hereof is copolynerized with one or nore nonomers
selected from the group consisting of 1-octene,

4-met hyl -1 - pent ene, ethyli denenor bonene,

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