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application clains benefit of priority from provisional applications
60/.170,178, 5 6 @g% 8”% 60/170,175, all filed on Decenber 10, 1999.
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Despite the advance 1n"the art, particular higher use tenperature, obtained

by such pri oEPaAS77. it didclasonpisgnmetrias biseTpandilBednes @iltaidingd Iuck @y BGINY
even fur e tRanl SRR BEES:S S L PRAT e O R OB €. of 1 or i ng
Weyland; B. Dorerer; H.-H. Brintzinger J. Organometallic Chem. 1996, 520, 63-68, and H. Plenio;
D. Birth J. Organomietallic Chem. 1996, 519, 269-272 disclose systerﬁs in which the
25  cyclopentadienyl ring of the indenyl is substituted with a dimethylamino group in non-bridged and
Si-bridged bis-indenyl complexes useful for the formation of isotactic polypropylene and
polyethylene.
Disclosure of random heteroatom substitution in mono-Cp metallocenes is found in
EP-A-416,815, WO 95/07942, WO 96/13529, and USP’s 5,096,867 and 5,621,126. Specific
- 30 heteroatom substitution of the 3- and 2- position of indenyl complexes of group 4 metals was
disclosed in WO98/06727 and W(Q/98/06728 respectively,
Despite t}]e advance in the art, particular higher use temperature, obtainéd by such prior art
metal complexes as were disclosed in the foregoing reference, there remains a desire for improved
metal complexes capable of even further increase in use temperature that are still capable of forming
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invention there are provi de nmet conpl exes corresﬁ% §fng to the 5
forml a: PAIMIA RY OF NHIEARIVA N where Mis a Group 4 nmetal that is in the
+2, +3 or +4 foks® e nt ch occurrence is
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di hydrécar BWI“éﬁﬂn nohydr ocar byl , di hydrocar byI am no hydr ocar byl oxy, 10
‘hydrocarbyl silyl, or trihydrocarbylsilyl hydrocarbyl group of from1 to 80
atons, not counti ng hydrogen, or further Roptionally, two or nore R' groups
fromthe sane or different metal cpnplexgs RA and RB' fromthe sane or
different netal conpl exes may be & \aked toget her; RB

i ndependently each occurrence is hydro h%dr ocar byl ,

hal ohydrocarbyl,.. hydrocarbyl oxyhydr gcaryl ,
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hydr ocar byl si | r.tr drocaml}all SI| drocar byl group of froml to 80
atoms, not coun | 34I‘| r(?é%ﬁmeg ‘O‘BH |+y or Hdfprmel oxisleonBite; gr oups f r om
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conprisin r h phor Afur or oxygen; X IS an anionic or
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1; ang g llﬁir(?cﬁfb?lsxlﬁl &rml?ydrocarbylsﬂylhydrocarbyl group of from 1 to 80 atoms, not counting
hydrogen, and optionally, two or more R¥ groups from different metal compiex or R® and an RA
from the same or a different metal complex may be covélcntly linked together; |
Z is a divalent moiety, bound to M via a covalent or coordinate/covalent bond, comprising
boron, or a member of Group 14 of the Periodic Table of the Elements,.and also comprising
20  nitrogen, phosphorus, sulfur or oxygen;
Xisan anion’ic or dianio_m'c ligar_ld group having up to 60 atoms exclusive of the class of
ligand;'that are cyclic, delocalized, n-bound ligand groups;
X’ independently each occurrence is a neutral ligand having up to 40 atoms;
piszero, 1 or 2, and is two less than the formal oxidation state of M wheﬁ X is an aniomnic
25  ligand, and when X is a dianionic ligand group, p is 1; and
q is zero, 1 or 2;
with the proviso that one or more of the following conditions A),.B) or C), is true:
A) R corresponds to the formula N(R®),, wherein R® each occurrence is aralkyl, or two R®
groups t'ogethef form a divalent hydrocarbon moiety or a halo- or silyl- substituted derivative
30  thereof, said group containing from 4 to 40 atoms not counting hydrogen, and comprising at least
one aromatic substituent, A®;
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with the proviso that one or nore of the followi ng conditions A), B) or O,
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components or the reaction product thereof:
- (A) one or more metal compl_eXes of formula (I); and

25 (B) an activating cocatalyst, wherein the molar ratio of (A) to (B) is from 1:10,000 10
100:1. |

Another embodiment of this invention is the foregoing catalyst composition wherein the
metal complex is in the form of a radical cation. '

Further according to the present invention there is provided a polymerization process

_ 30 _ comprising .cohtacting one or more addition polymerizable monomers under polymerization
conditions with one of the aforementioned catalyst compbsitidns.

A preferred process of this invention is a high temperature solution polymerization process
comprising contacting one or more addition polymerizable monomers under polymerization
conditions with one of the aforementioned catalyst systems at a temperature from 50°C to 250°C,

35  preferably from 150°C to 250°C, most preferably from 175°C to 220°C. Within the scope of this

invention are the polymeric products produced by the aforementioned processes.
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Further according to the present invention there is provided a
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conditions with one of the aforenmentioned gatal yst systens at a tenperature
from50C to 250C, 35 preferably from 150Ckt @€ 250C, nost preferably from
175C to 220C. Wthin the scope of this im@ention are the polyneric
products produced by the aforenent Ronesd e$sd€s. -3 2 0 MAR 2007 This
invention al so includes the precursor o 2 del ocal i zed el ectron
containing, cyclic noiety of the netal gonphex of forrrula (), said
precursor corresponding to the fornul & RC Rgug RRA (Il) wherein,
Y is -ORc, -SRc, -NRCRE, -PRcRE; 5 RA and RE ar s previously defined; R
B independentwbyremab’hisoﬁaﬁr SRAGHRIRE, hpRiRGgen, or a hydrocarbyl,

hal ohydr ocar bya, y X dr ocarbyl, dihydrocarbyl am nohydr ocar byl ,
di hyd%ocar byl ?maﬂ%ﬁ %regggrev§%§¥g g hydr ocar byl silyl, or

tri hydrocar byIRSi Mdphyﬁntboacancugemms ofdrdgen ror 1hydro&a>,a,tr@mydrmtbycount i ng

hyd , ff t t al
ol ox. &y SR RbRRS by, e iR inb o gt By piorathilmiat Ao SostpY e may
be coval dutiogartyisikledr tribyyzedaehry]siihydecatbyRgup GRRom Fi (R8T HoR&hot
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met all0 c atffogrthe wme ar #rdifffoesst metrhraipths neytte covalantly hhkﬁdho@egr oups together are

'S hydrogen, o e SRUSRESRTCR ‘?o%"%f?eocaﬁefx‘?@ Siga e ats Samibeav
hal ogena%‘3‘%]32(’;1‘1{{@4z 2 ﬁ&ﬁﬁ@erﬁﬂleﬁc&?gﬂl{ 2GR, BRfrborgRCons t hereof, said R G
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joined together, with th hat one or
condi t i ofgthdy érqupﬁi}egﬁthcl)ﬂeRnBlkabm@Bhmmﬂdlcatconthﬁ formul a N(RB) 2 wherein RB

each19ccur r enge idspeai@hil Khoh dRburbeBe @g?'drg 6%&5&9%&‘&@&0%9{5)%&5%}’6" ent

hydrocargon moi ety or a halo- or sil stltuted erivati

said gro E’FhlsH{f} halogepated %IEYM’EP‘%W anp andsambinaonis yhtreofsnid Rind
conpri si mgvigd upl 1@2@honhydrogen atoms, and optionally two R® groups may be joined together,

with the proviso that one or both of the following conditions are true:
1) R¥ corresponds to the formula N(R®),, wherein R® each occurrence is aralkyl, or two RB
20 grbups together form a divalent hydrocarbon moiety or a halo- or silyl- substituted derivative
thereof, said group containing from 4 to 40 atoms not counting hydrogen, and comprising af least
one aromatic substituent, AR;
2)Z*is - (RD)251- wherein R mdependently each occurrence is Cg9 aryl or two RP groups
* together are C¢ 5 arylene.
25 Itis to be understood that the foregoing formula (II) depicts one of several equivalent
interannular, double bond isomers, and that all such isomeric structures are intended to be included
by formula (II).
The ﬁnal embodiment of the invention is the use of one of the foregoing compounds of
formula (II) in a synthesis to produce a Group 4 metal complex of formula 0.
30 The present catalysts and processes are especially: suited for use.in the production of high
-molecular weight polymers of olefin monomers, over a wide range of polymerization conditions;

and especially at elevated temperatures, with exceptionally high catalyst efficiencies. They are
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one aromatic substi tuent, AR 2) Z* is -(R2Si-, wherein R ndependent lﬂi
each occurrence is C6-20 aryl or two RD groups together are 06 2 ZOMAF ne.
25 It is to be understood that the foregoing forrmula (I1) depicts one of
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addi t i og)gl)'ﬂ];upplort : trc;atrelrl gepgl%gﬁrg %%Wé&g&g?c&aetp aﬁpo JTmerR! CB@{YF‘&“HE‘B by

pr epol yHERTRAY BYBErZeHen rrogess i onal i zed 20 net al corrpl ex, optionally with

one or’ BRIEF BESTREMION QY THRIRMAWAIGY MONOMErS, in situ in a
pol yneri zati g:n reactor or in a Separate reactor with recovery of the

prepol ymer i zetFUEt shoys thegsinglsrcryseal strusturp dérivad Yy Kohy anatyisis ¢OR DBP puf ONES, $-
- 25 dimethylethyl)-1 I-d;methyl 1-((1,2,3,32,7a-n)-3- =(1,3-dihydro-2H-isoindol-2-yl)-1H-inden-1-
yDsilanaminato-(2-)-N-)titanium dimethyl (Example 2).

Figure 2 shows the single crystal structure derived by X-ray analysis (ORTEP) of (N~(1,1-
dimethylethyl)-1,1-diphenyl-1-((1 »2,3,3a,7a-n)-3-(1 ,3-dihydro-2H-isoindol-2-yl)-1H-inden-1-
yl)silanaminato-(2-)-N-)titanium dimethyl (Example 4). _

30 - Figure 3 shows the single crystal structure derived by X-ray analysis (ORTEP) of (N-(1,1-
dimethylethyl)-1,1-di(4-methylphenyl)-1 -((1,2,3,3a,7a-n)-3(1 ,3-dihydro-2H-isoindol-2-yl)-1H-
inden- 1-yl)silanaminato-(2-)-N-)- [(dimethylsilylene)bis(methylene)] titanium (Example 18).

Fxgurc 4 shows the single crystal structure derived by X-ray analysxs (ORTEP) of (N-(1,1-
dlmethylethyl)-l 1-di(4- mcthylphenyl) 1-((1,2,3,3a,7a-n)-3-(1 3—dlhydro 2H-150indol- 2-yl) 1H-
35 inden-1-yl)silanaminato-(2-)-N-)- titanium bis(trimethylsilylmethyl) (Example 19).
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BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 shows the single Crtha\kAR 2007
structure derived by X-ray analysis (ORTEP) of (N-(I,I- 25
dinethylethyl)-1,1-dinethyl-1-((1,2,3,3a,7a-rl)-3-(1, 3-di hydro-2Hi soi ndol -
2-yl)-1Hi nderp.éureyka@slmlé@y@al(@m)m%meaBpk%}&l{amisfwkr{;% e 2).

Figure 2 shows the single crystal structure derived by X-ray ana y5|s
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yl ) si | anam na{ag())l- ( 2ﬁ-'1 aN(- ti tanwitﬂﬁgtc}i]?irgel %Q{hw%}al%m?{@xf%pﬁggyﬁ gure 3 shows
t he sing e derived by X-ray analysis (ORTEP) of (N-(1,1-
di met byl et hyl )aiils felr
di (4 et hyI phenrcl )cn{c_e to(the Pengdlégal%lg orf_' th)e Eéc ents hcrém shz(IJI refeé't_?tih% gtlznr?gxézl'raale 9{' )-1
H - i ndefeE! Wﬁfgﬁ P&H&Hﬁdﬁaﬁ 6eRyDightedby C F(Pditsrir:éﬂ%ylPST wlrs@raey tfa¢metonGene) )

L;/t ;:1(!’1:’ ;;nog Emgg%kglliag}o thét GQJ*&F @r éro%??!?reh%dsih BN PeriGiY $h6HL ofthd EEMHNE us‘ijn(:"gr Ived:
di et hyl ébFH@F) )‘\Clsyite’alf?r&%?mﬁf‘@ﬁyﬁf nged herpingheeryy’ cpaprising”™Is fdt iBerdedupdr o- 2H

- dokxcludélahy ddditicha t
bi S?Iin o xhyc?ésa?]f' *rrtet oyl don‘fj@éﬁ%‘?’ﬁﬁfg&%m@%“% &Ug%‘%ﬁi}s‘g’{?p%% tig
t he éngq’éceil s §F S e et g Fisd %yubkm?t&y referatopd hercin@RTERpy Of [ |

[(1, 2,3, Bﬁoxipo}atcla-b@rkéfcr%nce ln their entlrerKl_ esEemallé/I wr;gltrﬁs);;ecé {oh% gxsclo?re of synthetic

H-cyclopen h\gkgﬁgnant

di net hyl §°° % §GE%: °N]edﬁ%i“§?‘t‘ﬁ met hyl si |yl methyl )] titanium (Exanpl e
25). DETAI LEDhDEﬁ@Rh@He@Nc&nﬁHes aef Fgeefeas@ shigdivideR "P@f,,le@,ﬂeee% irffentd, A) N€
Elenents n_s refer to the Periodic Table of the Elenents,

publ i shel oé)cﬁsp{; PYhted by CRC Press, Inc., 1997. Also, any reference to
a Gboup- OI‘ %Uﬂ&alsi&ﬂiplex&&oﬁébpbﬁtﬁn@’omoﬁﬁulﬁ oups as reflected in this
Periodic Table of the Elenents using the | UPAC system for nunbering
groups. As used herein the term"conpri si is not intended to exclude
any additional conponent, additive or step. For pur poses of United States
patent practice, 10 the content SRDiN patent application or
publication referenced herein are hereb cor\porat ed by reference in
their entirety, especially with respect t he ¥ffr¥cq osure of synthetic

t echni ques and general know edge in e art.rThe foregoing netal conpl exes
are preferably subdivided into preferred enbodi nents, A) B) and C), as
fol l ows. 15 AVPREMIS 2CAMA el Bapis wshohdiitAgr tofornas okidaanistate; RA  ( RBzN

]S I A) :\" pr OR" Rd%ﬂwﬂ&@ad}ﬂdc&r@n@ i9 HPdrdgeBdralhydrb&kbyl ShaldBydrBGirsl2:  +3 OF +4
orna
Oﬁ( drocarbyp)xyhydrocar’byl dihydrocarbylaminohydrocarbyl, dihydrocarbylamino, hydrocarbyloxy,

20 . hydrocarbylsilyl, or trihydrocarbylsilylhydrocarbyl group of from 1 to 80 atoms, not counting
hydrogen, or further, optionally, two or more R* groups from the same or different metal complex |
may be covalently linked together; _

R® independently each occurrence is aralkyl, or two R® groups together form a divalent
hydrocarbon moiety or a halo- or silyl- substituted deri\;ative thereof, said group containing from 4

25 to 40 atoms n_of counting hydrogen, and comprising at least one aromatic substituent, A®;

Z is a divalent moiety, bound to M via a covalent or coordinate/covalent bond, comprising
boron, or 2 member of Group 14 of the Periodic Table of the Elements, and also comprising
nitrogen, phosphorus, sulfur or oxygen; |

X is an anionic or dianionic ligand group having up to 60 atoms exclusive of the class of

30  ligands that are cyclic, delocalized, ®-bound ligand groups;

X' independently each occurrence is a neutral ligand having up to 40 atoms;

-6-



RA i ndependently each occurrence is hydrogen, or a hydrocarbyl,

hal ohydrocarbyl, hydrocarbyl oxyhydrocarbyl, dihydrocarbyl am noﬁ-mdMﬁbziﬂUEyl ,
di hydrocar byl am no, hydrocarbyl oxy, 20 hydrocarbylsilyl, or
trihydrocarbyl si.lyl hydrgcarbyl group of froml. to 80 atons, not counting
hydrogen, or fér't %eé?"?i °6gt?“8ﬁ§1‘1‘\3?55ﬁ€@ e ;OHBQT axigatiqg s M whae Kieansamenior

di f f er ent liganidadndovirp Xeix a dizkionledigany gloeptpliy1;lahdiked t oget her; RB

i ndependently each occurrence .is aral kyl, or two RB groups together forma
di val ent  hydr 8¢afD0 °Fr%1 ety or a halo- or silyl- substituted derivative
t her eof , . sai d ®)odgalcomprikes ddgredpofding to BSfohAuI40 at ons not counti ng

hydr ogen, and conprising at |east one aromatic substituent, AR, Zis a
dival ent noiety, bound to Mvia a covalgnt or coordinate/coval ent bond,
conprising boron, or a nenber of Group 14 of tHB) Periodic Table of the

El ements, and al so conpri sing ikt roges phggphorus, sulfur or oxygen; Xis
an anionic or dianionic |igand oup ‘ g up to 60 atons exclusive of the
class of 30 ligands that are cycli C,Uea.l' n- bound | i gand groups;

X independently each occurrence is, 2 ral -I'i'gand having up to 40 atons;

-6 2.6 MAR 2007 p -is zero; | or B and i® two |ess than the fornal

oxi dation state of Mwhen X is an anionic ligand, and when X is a dianionic
| i gand group, Wherg Miis agiraup 4ymiew! thetis jn the 62, +3.or B} fdviabladxidaGemdiag.es o
corresponding to the fornula: RA (11B) RA Z*Y O- | DXpVg 5 R RA where M
is a Goup 4 nBt iderepdantly saghrpceureeneis hy@ogen, erk Hydronabylphuldhgtiiopatb@f at e; RA

i ndepend MHaBIh e ' or a.hydrocar byl ,

hal ohydr g@g}r byl? ] ﬁ%&%&%‘b&ﬁ@?@%@%@%@” lh‘g}g%g?:cgf%g%ﬂé‘?ﬂ’nohydr ocar byl ,
di hydr oc dEcakyisbyl, orirjhyidmsamilsilghydrbgartyl gronp ffetmo ¢ ar $oydtarhd, ybthpditagar by |

gr ounoof HylRIged: ot : t k hydr ogen further

opti onal | 37 tméoorﬁ"%tg)}r%h%ﬁgl ’rl(%’posr?%?g% g’%g&sg)nniggfgﬁ?rfdg‘?%ﬂ’f "ﬁ@?&‘?mﬁlﬁ?ﬁpl ex
are coval@&ntqvplepbneraded toggihdier; 7 is SiR2; RD i ndependent|y each

occurrence is (6-20 aryl or two RD groups together are C6 20 arylene; Y is
-0-, -S-, -NREL\SSPRE-; and

| RP independently each occurrence is Cg aryl or two RP groups together are Cq 5 arylene;

Y is -O-, -S-, -NR"-, -PR®-; and

15 RE independently each occurrence is hydrogen, or a member selected from hydrocarbyl,

hydrocarbyloxy, silyl, halogehated alkyl, halogenated aryl, and combinations thereof, said RE having
up to 20 nonhydrogen atoms; '

‘X'is an anionic or dianionic ligand group having up to 60 atoms exclusive of the class of -

ligands that are cyclic, delocalized, n-bound ligand groups;
20 _ X’ indepéndent_ly each occurrence is a neutral ligand having up to 40 atoms;

p is zero, 1 or 2, and is two less than the formal oxidation state of M when X is an anionic

ligand or absent, and when X is a dianionic ligand group, pis 1; and
q is zero, 1 or 2.

C) Metal complexes corresponding to the formula:



15 RE i ndependently each occurrence is hydrogen, or a nenber selected from
hydrocarbyl, hydrocarbyl oxy, silyl, hal ogenated al kyl, hal ogergag &ARaZ0(1 ,
and conbi nations thereof, said RE having up to 20 nonhydrogen atons; X is
an anionic or dianionic ligand group haying up to 60 atons exclusive of the

class of ligands that are cyclic, del'calized, p-bound |igand groups; 20
X' independently each occurrence is a eutr?l Iﬁﬁand havi ng up to 40 atons;
pis zero, | or 2, and is two | formal oxidation state of M

when X is an anionic |igand or abs a@\when X is a dianionic |igand

group, pis 1, and q is zero, | or 2 MVEMEPX @onpl exes corresponding to
the formula: -7 20 MAW RA (10 Rr PXq 'rRA RA where Mis a Goup 4 netal
that is in the +3 or +4 fornmal oxidation state; RA independently each

occurrence i s e RASH Gréth BmaYER$ al _ -
hydr ocar byl oxyhydr ocar S 4 hydr R&dh % 4Ea{”m‘;}nc‘}hy r E?%?%?’?‘,Stare»

| 1
di hydr ocar byl dn 1ﬁ6fzpeeden§>d¢a@b asdyyrengelishydregent oriathydrooarhylbldlstiyldsochrypel ocar byl
group of HytREardylbSh§Goak T din | [0 . further optionally,
two or rmfrye RA %r,%’ugs 01‘ronﬁ tl h@%ﬂ%&“&??r}‘og%g’gt(gﬁ)&r%ﬁ%rbé'g)ar%?oéx may be
coval &nt [bydoraResiiv.og ethwdriocarbylsilylhydepicarylegroumefi festny | td8lmaing, not\douhtnga
coval ent 198roe& bfuRBdrShEe4 R4 [P ron,.0r a nenber. of
G oup 14 gfm he Per.i or_gylbc Tg%ﬁgs Sgﬂ?lﬁek'l':é}g%nf g{‘& glrsl%g ea?rsdéff%%"r%&ﬁt f?fapli’f)
ni t r ogen MaysSpYbntl linked|tgggthessr oxygen; X, is an anionic |igand group, wth
the proviso, tA2@hk dvaledimbi&@S qﬁg 1S trial kylsilyl methyl,
having from1 to 4 caer bn(;nlgﬁi %oug(gg)hﬂa yfoq’gfrégtu%,&%gm%%g%%nrt §ﬁrbdgc?%%¥%er
are (di BetoRyereimsmbsnelGrouy hefthe Berioyic Tubld of depdlerdems, layd lsctongeisingr ence i s

a neyd r ahjdouh ghg?gﬁugmgp rdinated to the 15 netal conplex and
having up to 40 atons; pis 1 ;,and q is zero, 1 or 2. In all of the

f oregoi ng pr efeiyaBdnivRsdigrrrkeroup, K)th thR)prayieb, @)at inN¢ RBYtDpe becuperkdt BbI v

di benzy! BRI mdiy®, HRng FBHASo QUSRS W | A AR AL m 2

cycl oal | phalf?sél?é? Ohlljw,_ an% o 0 J;Eq cyl\éﬁznk);l E%UB, or twgg(ngroups together are
(dimethylsi yleneg)bls(methylene);

X" independently each occurrence is a neutral Lewis base compound coordinated to the

15 metal complex and having up to 40 atoms;
pis 1 or 2; and
qis zero, 1 or 2.

| In all of the foregoing preferred embodiments A), B) and C), NR®),, is preferably
dibenzylamino or two R® groups together with the nitrogen atom form a cycloaliphatic group, and at
20  least one of the A® groups comprising R® is a sihgle or multiple ring, aromatic group. More
preferably, in the embodiment wherein two R® groups together with the nitrogen atom form a
c?cloaliphatic group, a single ARgroup, which is a Cg 4 aromatic hydrocarbon group, is fused to the
cycloaliphatic group. Most preferably, -N_(RB)Z is in the form of a multiple ring, fused, aia-cyclic
group. Examples of the foregoing, -N(R?), groups include: 1,3-dihydro-2H-isoindol-2-yl, 1,2,3,4-
25  tetrahydro-2H-isoquinoline-2-yl, 1,3-dihydro-2 H-benzo[f]isoindol-2-yl, 1,3-dihydro-2H-
benzo[elisoindol-2-yl, 1,2,3,4-tetrahydro-2H-benzo[g]isoquinoline-2-yl, 1,2,3,4-tetrahydro-2H- -
benzo[f]isoquinoline-2-yl, 1,2,3,4-tetrahydro-2H-benzo[h}isoquinoline-2-yl, 1H-

benzo[de]isoquinblin_-2(3]-1)-yl, and dibenzylamino groups, corresponding to the following formulas:



20 | east one of the AR groups conprising RBis a single or nultiple ring,
~aromatic group. Mdre preferably, in the enbodi nent wherein two ﬂ“f%@?
together with the nitrogen atomforma cycloaliphatic group, a“single
ARgroup, which is a C6-20 aromatic
cycloal i phatic group. Mst preferg
ring, fused, az gl i

i nclude: 1, 3-di

drocarbon group, is fused to the
-N(RB)2 is in th of a multiple
es of the I R  RB) 2 groups

U 4
¥, 2,3, 4-tedrahydko- 2P+ benzo[
and 'di ben&yl anmi no g

benzo[ f]i soqui nol Nhe- 2-
1H benzo[ de]i soqyi nol i n- 2(

to the following fornulas: -8 2 0 MAR 2007 NNN, or b i n the

f oregoi ng pref d embodi ments A).—B), and C) of the invention, -Z*- is
preferably Si( ; where R G occ el |, tolyl,
n- but yl phenyl , or gupy St
preferably, RG es ren Enyl ,

4- n- but yl phenyl . erreNG gup 4 neta 2 met a
conpl exes is titani, i nal or the forlegoi podi ments A)
and B), preferred groyps axe chforo, 3 i i et hyl , or
two X groups together—are, (di nost 10

i MylsLIyIene)bLs-(neuherne)1
preferably trimethylsil\ nethyl, ®r two X grolps together are

(di.nmet hyl silyl gne)bi s{net.hylene).. In .the e di nents wherein X is
4rimethyl sil y@r%i ‘%%g'?e ’g’ﬁémB%Hﬁr‘]%g?é@%%‘%E@ A) o A sheinyantien,at-iyity. In
t he enbodirefenablg SiRB-oivhert RO, ebcly batupsndepig hdiST, t@y1Ebenzyl, n-butylphenyl, naphthyl, or

(di met hyl si byl en iéﬂnethylene) the nmetal conplexes additionally are
parti cul an?'ijil/{ (_)élg%[gg r%ﬁrﬁ‘st) under typical storage and use conditions. 15

Preferred R' groups iR enbodinments A), B) and C) (other than the NRB

groups previou A\ [ osfd at the 3 position) are hydrogen, or an al kyl,
aryl or aral ky, @o (m‘ to 10 carbons. Preferably in all enbodinents
of the inventi :: * i ( ::)

preferably isopropyl,

where REis C, -6 al kyl or cycl oal kyl,
cyclohexyl, or t-butyl. Preferred X groups in all of

the foregoi ng Masbpelfersbly R® edchtdaeurtenve _tphélﬂ'l,afx_ﬂetﬁ}ﬂﬁmgl, 804 ARARNIHERL.
phosphi nes, e pqgéggJ K%rknﬁtﬂ &p?ﬁggﬁage, trl%thyl ospgéne, .
tri phenyl phosphi e ang o bt &t 29 PRYSHIR GO RiERS AR aHEDRK) 3, wherein
RK, i ndependeifirally,derahe focguing@neferred einboldinbnBCaraBY B), phéfe¥éd R groups are chioro
silyl hydrn%ﬁ%’l", lﬁ%’r}xé’tby%i@?nrl&hﬂ, oersi&g 8& ga}'lmlq}g t(t)geetthre?g% %ix?ll;tﬁ!lrylasﬂ);'ler?er)%ig-?riéthﬁesn%i?rlloasll ! y-
-~ 10 preferably trimethylsilylmethyl, or two X groups together are (dimethylsiIylene)bis(mcthylcne). In--
the embodiments wherein X is uimethyISilylmethyl the complexes possess improved catalytic
activity. In the embodiments wherein two X groups together are (dimethylsilylene)bis(methylene)
the metal complexes additionally are particularly stable (robust) under typical storage and use
conditions.
15 Preferred R* groups in embodiments A), B) and C) (other than the -NR® groups previousiy
disclosed at the 3 posi_tion) are hydrogen, or an alkyl, aryl or aralkyl group of up to 10 cérbons.
Preferably in all embodiments of the invéntion, Y is -NRE- where RE is Cisalkylor
cycloalkyl, preferably isopropyl, cyclohexyl, or t-butyl. ;
Preferred X' groups in all of the foregoing embodiments of the invention are carbon
20 monoxide; phosphines, especially trimethylphosphine, triethylphosphine, triphenylphosphine and
bis(1,2-dimethylphosphino)ethane; P(ORK)3, wherein R, independently each occurrence, is
hydrocarbyl, silyl or silylhydrocarbyl; ethers, especially tetrahydrofuran; amines, especially

9.



-9 2 0 MAR 2007 pyridine, bipyridine, tetranethylethylenedi am ne (TNEDA)'
or triethylam ne; olefins; and conjugated dienes having from4 tQ gAflaR aggeon
atons. Conpl exes including the latter X groups, especially termnally

-hydr ocar nes, e those wherein the netal is
i % t he %J" ﬁy%%o}é%ggﬁ%eﬁh ti?qéﬁ%ne Kyhe ﬁﬂ@#‘g)r 8uGicHy!aging 8?ﬁ%a%bod| ment s
A) and Bfonjugeead dieries hdingfrors 42@4@caerl RKomd) ¢d]ﬁp’t&e@lincltrglﬂ1gftﬁ)d'lﬂﬁéhrl)@§1‘og§st i on

ra is chloride

et hyl - enal R e R RS b heb utegtost herad e rlups.
t oget her tgre forme! byidativa-schtey| ,  2- but ene- 1, 4-diyl,

2, 3-di net hyl utene- 1. 4- l, ene 1 | yl.diyl, or
(di mgéfhyl s.|y|%“ene)%’°§‘t“r‘#e?‘ﬁ€ﬂ%ﬂ83’g° Befr%%i"éf Wé&*%%e.*%mﬁmn@ﬁﬁm
vvhe][l p |b 4 formg exsdazien St,atel\éndSX isﬁnddf)endbﬁtlj" éHcﬁBﬁ:uﬁl\}Eﬂa&%éfﬁr@?l $§&ﬁcﬁ1deﬁ}ﬁ#)%h' S -
prefera i met am nonet hyl )’pheny
allyl, L’g f Hé?‘i‘{;‘f‘ E’? @’Enrp %&PM@@SA%?HWBWWCW@ -outeng- i s
1, Mis tm cnylez }auﬁmmexmeﬂedau@nz rRétRY1-buddhe- 4-divB xylyldiyl, or _
1, 4- di ph . ]”Zv bsgl ene, 3- pent adi ene or 2, 4- hexagl ene. 15 Highly
preferre c%%F eI g hale ﬂé to embodi ment A) correspond to the f or nul as:
E A l)n (1A )Id\br&‘erréd?%%dﬁher(tRA) &nd Wg N sqasa;sms% e 6 %"Q‘b
o Ti
wher e RHSt)l ﬂé{“'ﬁyref ’#y& Nrﬂﬁlﬁﬁh'\iéﬁmﬁomm 1memyla:r@omﬂm)yxenw\et hyl
benzyl , altylrmtﬂ&maﬂyllyl met hyl or two R groups toget her are 20
(di met hyl sily! ene net hyl ene);  and i.s all 2- (di et hyl am no) benzyl ,
1, 4- pent adi en %F ‘ié'at?c’ﬂﬁéﬂﬁ AfnéBbl}Yhé?HPéﬁ%q‘Fi MH%‘“GB‘M)? foxma) opidatidne

fornul a $As, andixd id Mdlphhﬁjmmmmnm@bnm&eﬁe% T@lHeXadithel N€. +3 OXi'dati on

statg when RJi di net hyl ami no) benzyl, and in the +2 oxidation
ot atg when R H %ly pre%rrec? complfgxes accord\{ng to cmbodlmentyA) correspond to the formulas:

(1A1) (A1)
n(R“» (R"),
NC(CH3)3 _ NC(CH3)3
Tn(R)z TI(R’)
(1A27)
NC(CH3)3 NC(CH3)3
Tl(R')z | TI(R’)

where R". is‘methyl, phenyl, tolyl or n-butylphenyt;
R'is chloro, methyl, benzyl, trimethylsilylmethyl or two R’ groups together are
20 (dimethylsilylene)bis(methylene); and : ' :
R’ is allyl, 2-(dimethylamino)benzyl, 1,4-pentadiene or 1,4-dii:)henyl-l,3-but_adicne.
In the complexes of the formula IA 1’ and IA2’ the titanium metal is formally in the +3
oxidation state when R’ is allyl or 2-(dimethylamino)benzyl, and in the +2 oxidation state when R’ is
'1,4-pentadiene or 1,4-diphenyl-1,3-butadiene.

25 For preferred embodiment A), illustrative metal complexes according to the present

invention include:
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1, 4- pent adi ene or 1, 4-di phenyl -1, 3-but adi ene.. 25 For preferred enbodi nent
Ay, illustrative netal conplexes according to the present i Ng @NIMAR 0yiitg
i nclude: -10 2 0 MAR 2W dichloro(N- (1, 1-di nmethyl ethyl)-1, 1-di phenyl - |

(00,2 5,30 7ol St PR U2 S0 .5 s

C(N-(1, 1- dmlrpt}h)ﬂdeﬁhy}ll))srlainaﬁnmqg@eml)mkm(l(rﬂ, 2,3,3a,7a-r1)-3-(1, 3-di hydro 2H i
soi ndol - 2-yl ) - J( rg % nam nat Q- ( 3_) 3) titani um di met hy

(N- (1, 1- di met KYT éﬂrﬁ{}]’iﬂ?‘ yleth Iplh‘@ Yl (((lf3z3a 23137, 3rq 1y vdme-2 H-ispingol; })o 2H i
soi ndol - 2Hyihden- 11 lb‘hlhﬁﬁiﬂﬂatoJ(Z-')N' )\uﬁahﬂuaxﬂaimaaa 10-(2-)-N)-titani um
bis(trinmethylsi: Ylmet - di net Iethlg 1, 1- di phenyl - |

-((1,2, 3, 3a, 7z§Nr(|1)1 dsmftmylsthu‘i)ﬂ;ﬁdihahezm -4 &i2rit Tan)yBH() ,3pdibydro- DH.isoindol- -2-yl)-

H i nden- VihdeSil Y Nitani

(di met hyljrgl '{"%ﬁ%elng?@ %ﬂﬁn&?ﬂ%)eye%\m” b bik’%ﬂh&ﬂa&y oy retebhy 1) - 1, 1- di phenyl - 1
((1,2,3,3a, 78 )lmemlstﬂhmi)ﬁyldfhnhem‘l-i ﬁd);2r$dhl,7a-2}))3k() 3-dilfydfo-2H-isothelnk-2-yl)- _

{1) 51| 208001 0o A0 B sl MR TR o) benzy

((1, 2 3, 3a 7£N¥(l )-d&néthyl&hylll)-hylddlpheﬁﬂ-ll & 0213¢Bal 7a4)BH(L 3-dihydro- -2H-isoindol-2-yl)-

(
EIL_HZ 3‘? SR é%[y%{é%s%ylg ay ngg‘r}g%g d-}'N)) adiich (ﬁﬁ 3. b %lmgthylammo)benzyl

di chl or o( N- ( cyisd(bheligéthyldthiydj1pdigieydi-11¢{ 05,33, 73«136,(723 cﬁﬁ)}i?zriﬁ—aémdblhﬁ’%ﬂ 2H |
[.H i nden- )-titani um

soi ndol -
(N (cycl iﬁé&%ﬂ“) il)sfa?ﬁ"ﬂﬂaé d‘)?ﬁ )(‘%‘im‘?“gﬁ)ah""ﬁé’%lz‘?y)‘ 1g: t(ﬂiadsyn@. hydr o- 2H i soi ndol
-2-yl)- 1 H inden-I- yI)S|Ianam nat o-(2-)-N)-titaniundi net hyl;

N- (cycl ohexyl 11d| I- - a-rl) 3-dih dro 2H i soi ndol
Y1 R et et e 00 2570 sk oo 2soindol-2-51-
bis(igi nEth{dcﬁllLMbsHEﬁa}ﬂﬁtho-(ﬁpN-) tlta.mum
(N-(cycl ohexyl)-1,1-dip !ﬁén(l 3a, 7a- rléﬁs (1, 3-di hydro-2Hi soi ndol
yl)-1H m&&ﬁcylcloytﬂpé] léﬁw d(l(223 $2,Ra-N)-34(1, dibygno-2H-isoindol-2-yl)- 1H- -

i met hyjngid- nyﬁa%Qhﬁx@me(g -.ﬁ%}numdﬁ%ﬁﬁyclohexyl) 1, 1-di phenyl - |
(1,2,3,3a, 7a-rl dro-2Hi sol ndol - 2-yl ) - I H i nden- |-
yl ) si | anam ngﬂﬁcye@hyxw }, lmdmhawlﬂrﬁl@ 3,83, 72n)- M (N3 -dibrdrotdfi- ameéhtlgﬂ

(cycl plhexyly)silandmBia M’h-?]-txta.mum bis(trimethylsilylmethyl);

((1,2,3,3a,7a-rl1)-3-(1, dro 2I—Hsomdo|-2-y|5-1l—|— 25 :
nde#l 1- yl ) si (Mtezisioheryd)- 8 H)Phﬁpﬂ-lt((lt,lahﬁ@h -3 1,3-dibydroiikisgihdol-234 b tkadi ene;

c

(

H-i

2-
di
(

%
(
in
gl_ | Or Ofebed fybisifhn el @W;Amg,su;ln Qb AN IBIRY RS dheyt - ( (1, 2, 3, 33, 7a-r1) -

h
1, 3-di hydro- 2H-1 sol
nden- 1- yI ) S aatbixydl bl-diphynyi )((1t2 3 amVaun) 3{1 3-dihydro-2H-isoindol-2-yl)-1H-

 hyar o 2H090! DL oy P AR By Rk et S 0 T4t
di net hyl ; (N- (cyclohexyl) 1,1-diphenyi-1 ((1,2 3 3a 7a—n)—3 (l 3-d1hydro-2H -isoindol-2-yl)-1H-
Uit Tl L SOt e e SRR
bi s(trinethylsilylnethyl); :
dichloro(N-(1,1-dimethylethyl)-1,1 -bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-
2H-isoindol-2-yl)-1H-inden-I-yl)silanaminato-(2-)-N-)-titanium;
(N-(1,1-dimethylethyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2 H-
30  isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium dimethyl;
- (N-(1,1 -dimethylethyl)- 1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-1)-3-(1,3-dihydro-2 H-
isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
(N-( 1,1-di methylethyl)- 1,1 -Bis(4-methyiphenyl)- 1-((1 ,2,3,3a,7a;n)-3-( 1,3-dihydro-2H-
isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(metbylcne);'
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(N—(l 1-di
rrethyl ethyl)-1, 1- bi s(4- net hyl phenyl ) - 1- ( (1, 2 3,3a,7a-rl)-3-(1, § Mﬁ’%‘? 2H
i soi.ndol - 2-yl)-1H i nden-1-yl)sil anam nat o- (2) N-)-titanium

di et hyl si | yl
E NI- ?ﬁ lydISIma%/ @4{12% %Hlﬁrge@f%ﬁéfw&ef;?ins(/% m%li]lY éﬁ&xma(gggei 75 né3é 1hydfc§ 28 (1,3-d
i hydr o- 2Hs¢1a¢s! %d’dﬂ 1B-igden- lﬂﬂi)snlqmdr@malo-(w))bwrmam 86: 1) b—(l@ﬂ—duﬂ‘d{h)ylatrmh@mrﬁm (1)

2- N-di met h :
((1 1- di et #&?Qlﬂy%’?@%‘%ﬂya VRS ebY ROy (428 32 Tamy34 L3 Aibvdro 25 (1, 3. ¢
i hydr o- 2Hsoindob21ydlel H-indgh )l-ﬂkﬂanmdmama(zym Sitaaiaiilnat4odipny k- Ns)bu{aukﬁé‘ll um (11)
1, 4-dikphenyl - 1, 3- but adi ene; 5
di chl oro(N—(cycIohexyI) 1, 1-bis(4- rrethyl phenyl ) - 1- ((1 2,3,3a,7a-r))-3-(1, 3-
N[n(/dr 0- 2H | stichiato(N-Eyglohexihkli NBiera-thetbyiptehl 3N aQi, mt_;mg; 311 ditykifodH.um
cyc
, 1- blys(zisor‘r%‘%/Lé'lth%Wdf“ iye)f’f“?“§a‘3é2'7é‘l?F‘)a“B‘“(l 3-di hydro- 2H i soi ndol - 2
) -

l | B d }I‘ /az 1 -1so1pndo '
N (eyel 25}8” R ‘“""‘é?ﬁ‘ﬁﬁf’“%% ) 5‘“& ISV iy d 8 g s noingolize g,
-2H i soi Al ﬂ?de%‘)ﬂ)ﬂlm&m@f? =(24)- %1 juredimethriit o- (2-) - N-)-ti tani um
(1 (cycl nexy ) & IR AT T PR 0 2 sty o
2H i . soi AHolH-mdgn-y yﬂ)ﬁuannmmtoafzym Hllaalmalrhls(atrmetxl)ﬂsxl)ymul)yl),| t ani um

di net hyl si | yl
(N Coyel ohexy |-G BT R B ey 1 2%, T390 d-dipudio 2B sgimihgr o- 2
H i soi nddh-1H-inden- j/-I)’))SllaﬂammdefQ-l-l‘y} )nsamhmr(ﬂmanl@tlﬁ}y(eac));rs()ham}tléﬂeyn| um (111)
2- (N, N-d th
(N eyl ohexy 1 RN s pehoay))- et 238,78 -ty 2ftsiscindal-Ry i o-
im ﬁin Edbulmmdgd {)—yl)kﬂmmdmmof(z YN ptitagiaanIImas-QN, Ndimedyhmidolafm (1)

i phen a :

di chl oPo( NY ( 11?% ER%’F ?gﬁrﬁfﬁ "ogthylphenybAL-((1 B3 p eyl p-dibydea28-igisial-2a- 1 | )
- 3- (1, 3- ghi1yinden- R§1)silanaminato-(2-)-N-)-titanium (II) 1 ,/4-diphenyl-1,3- butadlene
H-isoi ndol -2-yl)-IHinden-1-yl)silanam nato-(2-)-N)-titanium
N- (1, 1-di net hyl ethyl)-1, 1- bi s(4-n-butyl phenyl ) - |
- (
S

1,2, 3 3a, 7dichlofo(B({ 1 -@meihfiydyip-1 Abbis(4- n—butylphen 1)- 1-((1 2 ,3,3a,7a-1)-3(1, 3-dll1ydro
| anam nat o KI— tani’'um di net h

(
I( C"( ,y "%%?ﬂz er‘?yﬂf"Te'i){B’i)él aﬁ”ﬂmﬁ‘ﬂt@ﬂﬁ‘ﬁgﬂﬁﬂ‘)“”& ((1 2,3, 3a, 7a- rI) 3-(1, 3-
di hydro 2H— |aau(ndml.mahylkthylj.wbwéﬁnbhry}ﬂhwd @rﬂﬁ%ﬁr()%h Nahydrbbani um

bis(trine

th
(N=(1, 1- HP'Hé?‘??yﬁﬂié 5‘%1 11)%?mnw€ut§r)¢n@hw)dmmlqm 2,3,3a,7a-r1)-3-(1, 3-

di hyd 2H t
dihydro- 2 'y?‘e“ﬁ gd-fglﬁmft(a%&lé%l?;ﬁlbﬁ‘éﬁﬂblry}ﬂhlﬂd ARAT DA o Rahydrb 31 UM

(N-(1,1- §PiReQ! 'r?y Hymgcnil ‘}ﬂ)sﬂﬁ@mﬂaﬁp @u)ry’r)ﬁhgm}m pistrifnethyRilBmsayGa-r1 ) - 3- (1, 3-
mr 0-2H i Sm @ﬂpldugetﬂlhétﬁ)g‘lgl h! @)gsfépn Ibut¥llp)n§ﬁ)Jl)ap -?(q] 2%ac5a(q% 3) ( ll\i- alhycirt 3?) um

1) 2-(N, N-di rét hyl am no
1, 1-'§pipgalRyyiked Hyindepal, m)sﬁar@(ndmm@tmynphmm xdla:et@ym)aaa)b%amzmyreha) 3-(1, 3-

di

(1

(N-(

? |h3/dr1042|;|- pﬁ@f—lg,ﬁsp‘f%l%.ham 1 %IS( lpilier}lyl)) F(él%@a:{nﬂ '15-% ((1 3 lh;'\(l‘l-r()) 2}) tani um
dic

|
|
:j El gr d@%@i@@ﬂbtﬁquc))-llyl)ls*lmamﬁlﬁqu(ﬂ)bmyltﬂﬁhﬁnﬂUIBlmfhﬂ-d%e&ly%nﬂ@béddrr 3-(1,3
I hydr o-

-yl ) si | anani ng\f y ?—g n}ﬂﬂl%&){]}-{lbﬁs@ﬂ gutylpllenyl)-l -((1,2,3,3a,7a-11)-3-(1,3-dihydro-2H-

30  isoindol-2-yl)-1H-inden-1-yl)silanaminato- -(2-)-N-)-titanium (II) 1,4-diphenyl-1,3-butadiene;

N

2
(

dichloro(N -(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1 »2,3,3a,7a-1)-3-(1,3-dihydro-2H-
1soindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium;
(N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a- -n)-3-(1,3-dihydro-24- 1somdol 2-
35 y1)-1H-inden-1-yl)silanaminato-(2-)-N-)- tltamum dimethyl;
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(N—(cyclohexyl) 1, 1- bi s(4-n- butyI phenyl)-1-((1,2,3,3a,7a-r1)-3-,(1.3
~-2Hisoindol-2 35 yl)-IHinden-1-yl)silanam nato-(2-)-N)- tltalzllhm
di methyl; -12 2 0 MAR 2007

N-(cycl ohexyl ¢ t 3; 3-di hydro
L) oot R 638y S it
bis(tri rreb’ﬂ;}lemﬂSﬂ hgh)ngna)mnato (2- ) -N-)-titanium bls(mmethylsﬂylmeth D;

N- | ohexyl byt 3,3a,7
(3 fjf%;d?oe)z(ﬂ |)(I§I(]S ]é’o xyé lnP' & %LF"QHE%)%HW%#’%H%W géfg d@?’d)‘l st‘spﬂdf’la}n um
(di m et hylBilHyindenel- jdbsﬂ@fmﬁrlmyd €REN;)-thanium (dlmethylsﬂylene% ns(methi'lene)3 (1, 3-di hyd

i hydro

(N—(cy | ohexyl n- butyl phenyl
- 2Hi 50| ndol - )(Ngﬁyfbgw ﬁdl shis(p- W?S‘%‘PP%QHT(N&% &3¢ 3a-N)-Re() 3tdlh)’ém Zhhlsplnldbl)Z

-2- (N, N- di pipti Hyihaeri ngl)sh@azyd

(Nf(cycl oﬂlgxw) 1, ke (4 AN pRe "é?m"“l’?h(m)zﬁ N dipeiylaminglbsnzyl 13- di hydro
" 2H i soi ndol - 2 WSyelppexy delnb'f(“;fll‘l)uél’lphﬂﬁa 1H6E 53,3273 N8 |8 iditgdio@A-(sbinjiol-2-

1, 4- di phegyelinBn 2ol N dihenvl. .
di chl L%?Wé?*’iﬁ?ﬁ%?ﬂ?ﬁ@?’h‘y DT ignim (D 1 ﬁdf”( PY5!3 08898 )) - 3- (1, 2,3, 4-

tetrahydro- 2(1 H)-isoquinolinyl) 1H—| nden
-yl ) sjigl anam na h el 1-di phenyl - |
e g 3. 3a. 7a&1r9§l§n%g*) IN%%E@QW ah—ﬁig&_ %J(_Pll,j()rf Ea, )? ﬂ %3 ,4-tetrahydro-
oq ui nol?(hW )Soqwalnliéhﬁ’rmqph)lsyl)saaraamnmdz» -@-Y-B-Ntitddigmt i t ani um di net hyl ;
, 1-di et hd\}

h

2.3, 3a, 7Tac t ﬁj%"ﬂ} lfa’§ngpit ‘SBX%’P{LMW?(% 18)7)-316,2,3,4-tetrahydro-2(1H)-

i nollfqr:ydliryolmﬁb-llﬁdﬂm - yl)ynla):smirﬂtma(rmmt)mltaﬁfnﬁﬁdd)}ie&l a [ Ei anlh um -

rime s e i phen

2, 3, 3ay7aNr%/l ‘r% %y')f“%‘()i lt‘é{’*?e&%w?é P32, 7P3/f}> 3.(1,2,3 4-tetrabydro-2(1H)-
df nol 1scrmain))hxh)H-)—lmdﬂm l'yy)l;x)aﬁadqaxl@r(lzr)aﬁ-@n(aﬁm)rrH&dmﬁétﬁﬁﬁ )/H-E@
2,
i

di hydro

IS
(N-(1
-((1,
i soqu
bi s(t
-((1,
I(thlll ).bi h d hyl et hyl') )c’IhII
met hyl sily t 1, 1-dinet et hyl) I pheny
- ( 3, 3a, 7a" ﬁ 3 %‘ 12“%' 4 lr%Pl%eangykrﬁ(ézz?(#aHy 12,30- terrahydro-zum |
s

u nollsd’q)din))hn)llHH mdam-}r)ma}x&hinaz@f{mfrm? Qt‘aﬁx%n&(ﬂﬁke?thgﬂ%}]&f’e?k)%%egé)ll ok -

1,
ﬂl N- di net hy é‘f r_ng]benz
1,2, 3, 3a, 74 §P) fihylomy)-4. 1t%rheahlyh§<é,2é<31a Tpiy)-3-(1,2,3,4-tetrahydro-2( 1 H)-
noli Inpkint Adefend-= ium t mino)be
4qUI phetnd;r ’ S)Iﬂ%ﬂt adi eneﬂjszl?ighl oro X f{c tggnol) eNII? t(’ﬁ\!b?‘-mn%%)ﬁa )1 benzy
i ghenyl QJI 13 -dimeihylethyl)- )l -d3phemylol -§ ’33'53@I7P'81Wdll@ s34-tetrif)ydro-2(1H)-
lidoqiin fH-in aXami u n
¢ ?g; Qﬁoﬁggylbl)mﬂ)ll, i déhdﬁslr)slr b{An)A %&:BE{‘@?N Rabfunm 1 MalsehhaY b aidR.
-((12,2,3,3a,7a-71) - 3(1234tetrahydro 2(1 H)-isoquinolinyl)- :
||¢ Sglnolheil )d)idhl gtﬁﬁ%bﬁxy(l)zl) ikl QD288 AR RY L 3 4-tetrahydro-2(1H).-
2, 3‘??8”"?%1‘“7}))1%111@311 byl lmﬂ%@ma-l@ﬂ-ﬂ‘b)r@étlurh{) i soqui nol i nyI ) | Hinden-

i
(c
1,
g’- b3 silan aQ‘Nr{@)tcfb'h%%I ), Na%phér{yi N BY %a(ﬁ)ri H‘?} _191 X-ltéstlralh%ro 2(1}}/) 1soquinolinyl)—
nd

(
0
s
(
0
i
(
0
2-(
((
i SO
1-di
SO

~

|
(
1
(

Z:

|
(
H-
(di

-(

ycl ohexyl

2 31§an¢?§l lr')fl)sllgla(nlnam (3 PN eitanathy dinet3(1 H) - i soqui nol i nyI ) 30 1
I a )
t hyI si | y|0)438§ E&H@%& ﬂg‘Péeﬁ‘éi R %\#— '(’%?’c")g‘fq](e‘x%ﬁ ?-t%r@y‘érpﬁhléﬂquumolmyl)-
, 2, 31 Beindea- Iry])sitaminal- @ )mx)emarnamydrs@-uaétﬁm,ryhﬁaﬂm nolinyl) -
H-|ndenl ylggsllaﬁg @ﬂ Ehz%(L g}tltanlum [)

2- (N, N di et AR RBTYRALdiphenid G & bitatagn)-4 211 ftqprabydrp-2(iH)-isoquinolinyl)-

~(( 130, 3]Bdpdéa-l. ~yl)s)landm(nkto23 Nﬂajiz@txmﬁhmahﬁélﬂyléﬁ'})‘ots&ﬂ&ﬁ&@%J ”y' )-
(N-(cyclohexyl) 1,1-diphenyl-1-((1,2,3,32,7a-n)-3-(1,2,3 4- ~tetrahydro- 2( 1H)- 1soqumohnyl)- .

- 1H- mden 1- -yl)silanaminato-(2-)-N- ) titanium (II]) 2-(N, N- dlmethylammo)benzyl

(N-(cyclohexyl)-1,1-diphenyl-1-((1, 2,3,3a,7a- r]) 3 (l 2, 3 ,4- tetrahydro 2(1H) 1soqumolmyl)-
lH inden-1- -yl)silanaminato-(2-)-N-)-titanium (II) 1 4-d1phenyl l ,3- butadxene

~
o~ ———

35
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1Hinden-1 -yl)silanam nato-(2-)-N-)-titanium(I1)
. 1,4-di phenyl -1, 3-but adi ene; 35 -13 2 0 MAR 2007 2 0 MAR 2007
di chl oro(N-(1, 1-di met hyl et hyl)-1, 1- bi s(4- et hyl phenyl) 1 ((1,2,3,3a,7a-rl)-

3-(1,2,3,4 tet | [)-1 H|
- yI( )si | anami ﬁ d{ %P%%W(l%(qlmf’%kﬁ’oﬂw iE n')(/‘i llpﬁ‘?“ﬁfjétnlhﬂﬂ 2ét3ﬁ57P')’D’} (1,2.3,4-
- bi s(4- nmrayquenﬂ))xsoamﬁélhyi) ﬁ{%ﬁeza fl}s)laﬁﬁ&x@éﬁﬁ-)ttﬁm%y dr o-

2( 1H) - i soqui ng| i n){_d) den-1-yl)sila.nam nato-(2-)-N)-titanium
di nethyl: 5 ~-(1,1-dimet ylcthyl) 1 l-bls(4-methylphenyl) 1-((1,2,3,3a,7a-n)-3-(1,2,3,4-tétrahydro-

(N-(1,1- d(l@htﬁgh@bhﬂl))ﬁiﬂk:bh%ﬁﬁnﬂﬁm&&&e}w'ﬂm& deh dinfer}n 32 7a-1))-3-(1,2,3

t et rahydr o- a =i soqui nol i ny

i noen- 1-y1 ) SNt (hheimetaeshyip1 - ms()tmqtme\mheum bi(€(2,3, BayBa-hyd-¢i,2 9 4natanydr-

. 4-
Hin
g- Nz E I1 1- di léﬂgln%hﬁalw lz—ilmé g'l i@é’l&? k%tooés?r% ()%tamum bis(trimethylsilylmethyl);
H) - i soqw nol i () J{dl-mthbd@hvl) 1 y#ljlsIMnmnl@rhphaaylp{ {(@52,3,5%,Ja-H)-3-@72, 8 Btetrahydro-

di et hy

N- (1, 1- %ﬁn&xﬁm%lﬁ{ﬁ(ﬁ ? 513 “W&PH&? PR PyEriuR 1 2 3 3a, 7a-r))-3-(1, 2, 3

-tetr a@frdctbylsnlylene)bls(mcthylenc)

1 d | -(2-)- N- 11

(K}? Sglqlrjr%:? y](];x]-dh%e)t eﬁlk)@ Frl] b}s(X n‘?e%hlylpalgl(c]rzliyr{)| P?(tl%. 3(3a a-n)- -(ltzligfil rt]énlzjl}r:;d(x-o- )

2!—(1 1- ﬁ(lH&-ﬁﬁ&yﬂuﬂdilhyl))-}H-ylrildeblISﬂfSllHﬂrrhﬁa[WpNL))-méﬁ&rﬁ:kng 233 7a-r1)-3-(1,2,3
tetraf

(1H) - i soqughﬁg)aﬂ"hcﬁ)ll’e)"z’{ll—l-l nden- 1-yl ) si | anami nato- (2-)-N-}titani um (I 1)

1, 4- di phenyl lrbuixﬁbdi)ﬁﬂ@l- Lis(4-

di chl or % gcsyc.lao 1 1) i)l S S(4 methy]phenyl” ()1’213 %a(hTB aﬁ teder% (1, 2,

3,4-tetr ’\? F89““2‘( ‘i‘y 1 “§‘3ﬁﬁ‘u1'MB?‘laﬁ9'P)"afP'(EF) X‘Eﬁmum A1) |1 fsdiphenyl- 1,3-butadiene;

| anarsi nat o- (2-) - N-}tltanl um

(N-(cycl ohexyl )-1, 1-bi s(4-nmet hyl phenyl )-1-((1, 2,3,3a,7a-rl)- 3(1234tetr
ahydr o- 2( 1H) F‘§Ua'i90‘r’r61yi‘:‘ﬁ9$x)yl)i 1bﬁﬁfbmcqhy5vb§ryi)+la«aa13raat7a—r()z-()l 213,4-tetriliydri- um

((jll\l-rn(efzcglzgrlggg/sloql{uio%yl |lH (el Kl)Sllaherﬁmfso-(?[)'F -)Imfmgm?,a 7a=r1)-3-(1,2,3,4-tetr
ahydr o- 2(1 - H) NAelgraxmidi tlnlw()" -mqtbylpkRanl1-1.3.3 30 AnaiB L84 rdhybo)2( 1H) ani um

- bis(trings I )yisi 4- et hyl phenyl) - |
] i AT USSRl P

i soddi nol i nyl §N- (CB‘F‘P*FFdIé'h'Jll $()‘s$4tb3dahmnki{ld(1(,23 Ba,Re-N)-Bi( 1,23 j4uBtrahydro-2( L H)-
di met h : 1 - 1
(R oy ol ke e 3t (23 sigmiym Bisqrimethalsiyimetialiy 1 5 3 4 (et

ahydr 0- 2(1H) - @yclohcxyl) ] l-bns(4-methylphenyl) 14(1,2,3,3a,7a-n)-3-(1,2,3,4-tetrahydro-2( 1 H)-

' S?%Uwg%dﬁgﬁlghﬁugm}% gglg %ﬁllgn%mllr%?ga )nﬁt 1t:gmur)1 (J\Ir-n%thyfsﬁﬁene%ls(mletlhlyPene) _

( EF ( cycl ohexy(N-ctclohelyli-{ A-bistd-meiphgtieyy])- il€1(113127a3n)33( 17%13 mtéztra%yﬁ&zglt}ﬁt 4-tetr
(a| IY;%E;’ i&é Hkl"}?’ﬂ H'?unlgnfgh‘ g%‘:l%lﬁ@mam-&e)rﬁ%-ty aﬂ)ll;snll (1?1?3 rg\lrll\ladf)n;e(thy-la)n;mo) cnz;/l ani um
d|3 c?l or o( N-( ](Né(c{zblmkﬁyll etﬂwll—)nelhylpﬂéhﬁi.‘ﬂ:((l V8RN ) 3 Abikady o 3(B38: 72-T))
H-is oqwoﬂg’lnf)ﬁ‘iyl ) ﬁ’&l—'@F% g‘é‘ ﬁ“iW}‘?ﬂ‘Qﬁa’?ﬁﬁ‘é@&“’{ D)L 4diphgniyt- é,ﬁthumilene
(N-(1,1-dinethylethyl)-1, |

- bi s(4-n-buty(phen 1-((1 3a,7a-rl 34tetrahydro-

2(. 1H) - i soqui ?@‘l%‘ lquP’FﬁHM’éHL)’!L) L Pis(4- %atmipgmyb -1 2,303a)Tair) Be(hi2ubd -

di med hy|tétrahydro -2(1H)-isoquinolinyl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium;

(
(
2
2
(
2

(N-(1,1-dimethylethyl)-1,1-bis(4-n-butylphenyl)-1-((1 ,2,3,3a,7a-n)-3-(1 ,2,3,4-tetrahyar0-
2(.1H)-isoqqino’linyl)—1H_-i1_1den-1-_yl)silanaminato-(2-)-N-)-titanium dimethyl; |
- (N<(1,1 -dimethylethyl)-1,1 -bis(4en'§burylphenyl)- 1-((1,2,3,3a,7a-1)-3-(1,2,3,4-tetrahydro-
2( I-H)-isoquinolinyl)- 1H-inden-1-yl)silanaminato-(2-)-N-)-titanium bis(tri methylsilylmethyl);
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(N-(1,12- di rrethyl et hyl) - 1,1- bIS(4 n- butyl phenyl)-1-((:1,2,3,3a,7a-r1)-3- (1 2

, 3, 4-tetrahydro 2
2(1H) i soqui nolinyl) - 1H-|ndenl yl)silanam nato-(2-)-N)- tltanlur%MARm

bis(trinethylsilylnmethyl);  -14 2.0 MAR 2007
(N-(1, 1-di net m(etlhmh)ethyxelmm}s(émm-xbuﬁryipph@myi J(,28;3(74n2331,33,4l@raHydro3- (1 2

3I ;15;[ F;r g‘é‘?%zn@“;j_% I\Il-'{ Q?‘l‘b{}%l“%'mt?fg'gs'e)sﬁ“la%”@ne) bi s(net hyl ene) ;

iz (1 ;(dmalm)ymgmya)awamylane; bi s(4-n-but yI phenyl ) -1~ ((1
a, 7a-r - (-
g( (1I|;l|) i soqw ndNr(rWr‘}‘j"eTH-‘ﬁﬂﬁ’gehl Pwérr) E‘?‘V‘zﬁh‘ﬁm)n‘af(b—(-”@ﬁ)h R34, ?ﬁénfﬁﬁ?hymorl )
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(N-(cyclohexyl)-1,1 bns(4 n-butylphenyl)-l ((1,2,3,3a,7a-n)-3-(1,3-dihydro-2 H-
benzo [f]jsoindol-Z-yL)—IH-inden-l -yl)silanaminéto-(Z-)-N-)-titanium dimethyl;

-17-



EN (onel ahos b 4-n-b | ph I)l((1233a7arl)3 dro
| oh 1)-1, 1- n- but eny

Egl-H( ggﬁzg[?ﬁ/sz)l ndol - I28§/I ) | Hi %dgnhl y: )|SI | anam nato-(2-)-N)- it Mh‘?@ﬁﬁ

is [ [ hyl t

?ﬁﬁi&t?ﬁ%@iii ‘fyi‘t"*b“&‘ ‘3 E%{;r"u%ﬂe Wﬁ«k%ﬁﬁm%& (7a-4igyros2#1 | 3- di hydr o
-2H 5 benm[fmsmsdnmew nzmdeh <1 3lthsi1adnalo-h )} KA BREAmedydinhhdngi1 t ani um
(di met hyl si | i S rrlet hyl ene) ; _
(N—(cycl é&é\ NTHTE¢ 4- n- but yl phenyl )-1-((1, 2, 3, 3a, 7a- rI) 3-(1, 3-di hydro
-2H benzo[f] I(Nooc?d@iexﬂ)-y'1)mswntum%€r§he%yw1)(§ﬂ 1,35274- QAL Q1 8 inyafd-2p L 1 LaNT um

[11) m no) benzy
EN—(C?/CI éﬁww §°"1d°i2t¥|')sl(flrm4?:%ty§/)|smmwa)a-@ XNAtinBiga, 7a-rl) - 3- (1, 3-di hydro
- 2H ben;&1[,,th'gg%,leﬁgyg,s@femy)eng)l—l-| nden- 1-yl)silanam nato-(2-)-N)-titani um
1) 1,4-diphen 3- but adi’ene;
i chl oro( N- ( 1 @ (@ydhehery))-&il fbﬁ(l}-n bunbdmepﬁbrhy((l 4,3,3a,7a-n)-3-(1,3-dihydro-2H-

b(eﬁéo[ze] ?g%?%]é%lﬁduz% )(lh@d ﬁ)an%'f“nailé(%e?rﬁ[ Wit “(’20512 ?\I-O)‘I N-i t ani um

(N-(1, 1- dlmpéhmle@}bynzyl,l 1- d| phenyI-I ((1,2,3,3a,7a-rl)-3-(1, 3-di hydro- 2H

- -N-

et > EBeRIE AL ) o L LI P bt o

-((1, 2, 3b@go[7hsomd})l-3-y() A HBind¢ry-gihsitadidninato-(2-)- -N-)-titanium (1I) 1 4-dxphen 1-1,3-
benzo[e] ba&a ol -2-yl)-1Hi nggn_- 1-yl)silanam nato-(2-)-N-)-titani um
?IN-SEELrll di methly: g!{ﬂif;]yll)l di phenyI-I ((Il 2, 3, 3a, 7a(r|) 3- (1t3td| hydr o- 2H

to -t1tanl um

B e AR e NN e KL D FAL HE

- (112, 3bGao[éHsditidol-2-y()1LBindedry-§1)6iadbininato-(2-)-N-)-titanium;
benzo[ e]i soin anam nato- (2-)-N)-titanium (111)
2- (N, N~ 25 di a&(hiﬂ!{ﬁ‘%“wi%éhl3}1dlpb(ewl(11((1,2&»Baﬂeﬂbr9r(é¢3|-@h>)drq2151-d. phenyl -

1,2,3 é -2y A1 -)-N-)-
bt(agzo[ e] ?egg?[nmda&;ggwﬁmldiﬁgﬁb?za%k};“nﬁtloé(r%g.nl‘f ?13%‘"‘3‘.“ d‘ﬁneﬁ-y 5 -titanium (11)

1, 4- di phenyl fé%) 1 é-ehphenyl 1-((1,2,3,3a,7a-n1)-3-(1,3~dihydro-2H-

(dr o- 2H
benapl o j’?‘*;“;‘.‘[ﬁ)é}??“_“%‘*i*ﬁ”'Iﬂmﬁfﬂaﬁﬂ.ﬁ%‘m&‘é JATALEGAL CER S L

(N-(Tycl ohexy (b 1-gimpthyleth);-1.1-dighenyl- 13((1381373&,7%-?1)-331,&(11% -P§dr 0- 2H benzo[ e]

| S0i Ndol bekzfbsobidol Msnﬂ-muérb-ﬁyi)ﬁﬁﬁéﬂaﬁ%%-()%)u&h}umt' tani um di met hyl ;
(N-(cycl ohex%yé 1-dip

- ((1, 2, 3dymet ‘l'yll‘)ne)?'s nlet?,&l’éﬂehydro 2H benzo[ e] isoindol-2-yl)- 35 1 Hinden-
-yl)si T anag-nal Gdedrleyl 1, iRBhyiTL L. £5 5L FARL Y] Sidae iy ) s - 18
benzo[e]isoindo’l-Z-yl)—IH-inden-l-yl)silanaminato-(Z-)-N-)—titanium (HOI) 2-(N,N-
25  dimethylamino)benzyl;

1 D_/-\

(N-(1,1-dimethylethyl)-1,1 -diphenyl-_l -((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
b_enzo[e]isoindol-z-yl)— 1H-inden-1 -yl)silanar'ninato—(z-)—N-)Qtitanium () 1,4-diphenyl-1,3-
butadiene; '

30 ' dichlord(N -(cyclohexyl)-1, l -diphenyl- l -((1 ,2,3,3a;7a-1])-3-(1 ,3-dihydro-2H-
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] i soqui nol i n- %éf—bam F’g%ﬂy})ﬁld{aﬁls@ 5‘?‘?‘%‘%’1‘%& “é?g%‘g )") RF[V{U tani um
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(N-(cycl qlig yb% 1, 1- bi s(4-n-butyl phenyl)-1-((1, 2,3, 3a, 7a-rl) 3- [IpH-benzo[de

]bl sgc(qw no![lhnI I3I—||) tl\rJ] :;'l-l nden-1-yl ) si | anam nato (2-)-N)-titani um
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(N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3 ,»3a,7a-n)-3-(N, N-dnbenzylammo)—lH-
‘30 inden-1-yl)silanaminato-(2-)-N-)-titaniuvm bxs(mmethylsﬂylmethyl)
(N-(cyclohexyl)-1,1- bls(4—me_tbylphenyl)—l-((l,2,3,3a,7a-n)-3-(N,N-dibenzylamino)—lH-
inden-1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene);
(N -(cyclohexyl)- 1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-(N ,N-dibenzylamino)- 1H-
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(IB5) CH3 (IB5') Si(RRkz SI(RF)2 NO(CH3)3 NO(CH3)3 0 T (R)2 Ti (R IRO
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or where RF is phenyl, tolyl or butyl phenyl, especially 4-tolyl or

4-n-butyl phenyl; R is nmethyl or trinmethylsilylnmethyl or two Ré TR BG07
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accordi ng to enbodi nent B) iRhesent inventtdn include 10 the

foll owi ng conpl exes (which nel |icate in Bkes within

enbodi ment A): dichl oro( N ( 15 Gieddy | et hﬁ?‘) 111- dmk@gxl -
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butadiene;

dichloro(N-(1 , 1-dimethylethyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3 -dihydfo-
2H—benzo[/]isoind01-2-yl)-lH-inden- I-yl)silanaminato-(2-)-N-)-titanium;
30 (N-(1,1-dimethylethyl)-1,1-bis(4-n-butylphenyl)-1-((1 ,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
benzo[/]isoindql-z-yl)- 1H-inden-1-yl)silanaminato-(2-)-N-)-titanium dimethyl;
(N-(1,1 -dimethylgthyl)— 1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-1)-3-(1 ,3-dihydro-2H-
benzo[f]isoindol;2-y1)-lH-inden-1 -ylsilanaminato-(2-)-N-)-titanium bis(trimethysilylmethyl; -
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bi s(trinmethysilyl methyl; _
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o s byt SRk B R T
-((1, 2, 3bBadn?nbr)) 3- (1, 3-di hydro-2H
benz [)e]lsm ndol -2-yl)-1Hinden-1-yl)silanam nato-(2-)-N)-titani um

bls(trlnethyIsHyImathyI) -43 2 0 MAR 2007
(N-(1, 1- di et kyohBkde(tyclobkx - D,mftﬁ‘,(‘i-nlbu(}(lﬁheayl?tl:‘l@l AR34, ’ya) '\f»z {113y o- 2H

PR s e TN L e G R R
(N1 1 et ettt Logoheaylonbe(f L@a% St Wx dpldodal 1Y r o 26t
5 benzo| i.ndol - yl) aham nat oO- trtanium (111)
2- (N, N ; - -égggﬂ%hlfgqnp]-yl)sxlanammato (2-)-N-)-titanium dlmethyl
hydr o- 2H
benzote] ."LS?LS%%(MW‘ Foalonsaybniuit @z Ao dlsdnidodul e
(H) 1, 4- dgseitlsol @0}3{ yzzdﬁalafi%byl)al@nmmﬁpdzm -{iegignghsiperbysillmdibgheny| - | -

H nden 1- anam nato-(2-)-N)-titanium (N (cyclohexyl)- I

((1, 2, 3b§(tﬁm2tﬂ?!§il pme’ﬁl)ﬁl 3-di hydro-2H benzo[ e] i soi ndol -2-yl ) - 1
d: phenyl - |  (N(@clhexyBal, Fhist4n-bagylphenyl)d] H}’ér@aﬂakfbér(zd@!lyctwﬂdol 2-yl)-

ixl ndelnbéhng![l/])s%lddalﬂﬁgbﬂﬁgﬁa&&}lzé‘i'aﬂaxﬁxhﬁtéf&g Hlﬁgiﬁ(l 3-di h. ydr o- 2 benzof e
ohex -1 -3-
](I sc() goKd"EetéYli"Yl?'Fﬁbi‘SﬁB’é‘Hyénf’)I ) si | anani nat o- (2 N -titani um
hyl L) ibi X oo
{2 T iyl o s o

benzo[/]nsomdol 2-y])-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (III) 2-(N,N-
dimethylamino)benzyl; _ _
(N-(cyclohcxy'l)- 1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
25 benzo[fjisoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (II) 1 /4-diphenyl-1,3-

- butadiene;

dichloro(N-(1, l-dlmethylethyl) 1,1-diphenyl-1-((1,2,3,3a,7a-11)-3-(1,3-dihydro-2H-
| benzo[e]lsomdol 2-yl)-1H-inden- l-y1)51lanammato~(2-)—N-)—ntamum

30 (N (1,1-dimethylethyl)-1 1-dlphenyl 1-((1,2,3,3a,72-1)-3- (l 3- dlhydro 2H-
benzo[e]isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium dimethyl;

(N-(1,1-dimethylethyl)-1,1-diphenyl-1-((1,2,3,3a,7a-n)-3-(1,3 -dihydro-2H-
benzo[e]isoindol-2-yl)-1H-inden-1 -yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
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1H i nden-1l-yl)silanamnato-(2-)-N)-titanium '
(di met hyl silyl ene) bi s(methyl ene); (N-(cyclohexyl)-1,1-diphenyl- 2lg AR 2007
-((2,2,3,3a,7a-Tl)-3-(1, 3-di hydro 2H benzo[ e] i soi ndol -2-yl)- 20 °
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(N-(1., 2:di
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hydr o- 2Hbutadiene;

benzq[ e] i soi ndol -2-yi)-1Hinden-1-yl)sil anam nato-(2-)-N—)-t| tani um

bi S(Z@“ met hyl silylnethyl); 30
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di chl or dENnGey-Hybbitanginjnat; (z-)m S fithnivet @mghga.wle)nenﬁs(x@am,aa&),sa, 7a-r1)-3-(1,3-

di hydro-2H b e d |, =yl )si NP '
| angm- nat o- ( 2&? (Zcxélj)getxly alﬁl éljlﬂl?en(%l_%(éy C:F%ﬁ‘l (113,-d1¥yc2r0-2H-benzo[e]xsomdol-Z-yl)-
- bi $04- riét-imyerp hahyilanathinaoi(2);18)-Beanitin (1J1) 2~3N(l\ﬂ=d131ediyh¥ﬂ|rfo()beﬁk&l

b t. t
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1- ((1, 2,lB{,-ﬁhﬂc:rFa-yt)lsxlaan(nil;oiﬂdlmy-dfaﬂnﬁl'tlﬂ)q AGPESYE] B S0haeR), - 2-yl ) -1 .
Hinden-1-yl)silanam nato-(2-)-N)-titanium bis(trinet hyI silylnethyl);
(N-(cycl ohexyl ) -1, 1- bi s(4- et hyl phenyl )-1-((1, 2, 3,3a, 7a-r))-3-(1, 3-di hydro-
2H benzo[ e] |<ﬁau<mdm Bt Mirr)eth]yléﬂiyﬁ}jﬁill'bis(‘t me)@lphl:@mam(naﬁs@a@&n} 304 B=difylggdi um
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7a-rl) - 3- (1, Ineh NY&RRetdhy1)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-(1 3-dihydro-2H-
benzo[e]isoindol-2-y1)-1 H-inden.- 1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
30 ~ (N-(1,1-dimethylethyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
| berizo[e]isoindol—z-yl)-lH-inden-l—yl)silanaminato-(2-)—N-)-titanium
(dimethylsilylene)bis(methylene);
(N-(1,1 -dimethylethyl)- 1,1-bis(4-methylphenyl)-1(1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
benzo[elisoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (III) 2-(N,N-
35  dimethylamino)benzyl;



benzo[ e] i soi ndol - 2-y1)-1H i nden-1-yl)silanam nato-(2-)-N)-titanium((I1l)

1; 4-di phenyl -1, 3- butadi ene; 20 20 MA 2007,
di chloro(N- (1, 1-di net hyl ethyl)-1, 1- bIS(4 n butyI phenyl ) - 1- ((1 2, a-r))
-3-(1, 3-di hydro- 2H benz;L %I soi ndol -
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2- (N, N- di met qyl@rion&yDenNZisia-methylphenyl)-1-(1,2,3,3a,7a-1)-3-(1,3-dihydro-2H-
(N(lld.rret%léeytah Q%YD PR RSP R AR I‘}/a-alf') Ay 1)) -3- (1, 3-
di hydr o- bgnzo[elisoindol-2-yl) IH inden- l-yl)sxlanammato -(2-)- )tltamum
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(I\I—(cyclgﬂg&;yAC) 1, 1- bi s(4-n-butyl phenyl )-1-((1, 2, 3,3a, 7a-rl)-3-(1, 3-di hydro
-2H benzo[e]lsomdol 2-yl)- IH-|nden1y|)5|lanamnato(2) N-)-titanium
bi sA% i met hyl si | yl met hyl); (N-(cycl ohexyl)-1, 1-bi s(4-n-butyl phenyl) -
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1, 4-diphenyl - B | B 3B 1, 1-bis(a-n-butylphenyl)-1-((1.2.3, 3a,7a-n)-3(1 3-dlhydro-2H
benzo[elisoindol-2-yl)-1H- mden 1 yl)sﬂanammato (2-)-N-)-titanium
(dimethylsilylene)bis(methylene);
30 (N-(1,1-dimethylethyl)-1,1 -bis(4-n-butylphenyl)-1-((1,2,3,32,7a-n)-3-(1,3-dihydro-2 H-
benzo[e]isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (III) 2-(N,N-
dimethylamino)benzyl;
(N-(1,1-dimethylethyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,32,7a-n)-3-(1,3-dihydro-2H-
benzo[e]isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (II) 1,4-dipbenyl-1,3-
35 butadiene; \
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di chl oro(N-(1, 1-di nethyl ethyl)-1, 1-di phenyll--l -((1,2,3,3a,7a-r1)-3-[1H
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(N-(1, 1-dinethyl ethyl)-1, 1-di phenyl -1-((1,2,3,3a,7a-rl)-3-[1H benzo[de]isoq
uinolin-2(3H) - yl]-1Hinden-1-yl)silanam nato-(2-)-N)-titani umdi nmethyl;

N- (1, 1- di net hykigés dlodexgliynhy ! i
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di chl or o{l lfilmfiLe dll %’Elﬁ?lmet%o 7)) i) ) it s'?g eﬂ?}h’yl phenyl)-1-((1,2;3,3a,7a-rl)-
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3enzoLd|e] [ soqCN nbl-dmeﬂ(ylkt@ylyl ]-dibhienymdqm 23,94, ¥84)- a-r[lﬁmbeﬁo?deﬁxé’o&nd&n 2t3hani um

I y
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b5 g _ (N -(1, l-dlmethyletbyl) 1,1- dlphenyl l-((1,2 3, 3a ,7a- n)l -3- [lH-benzto[dezlséo umlgll_m-2$3]-1t)-
blegf? £ i ﬁ% E@gpc’ nq )[sﬂw(dmlj?ato 12 -)-N- ) mamum (IH)X SI\}-dl?nne?hrglar;rilimg)benZ)} J-titanium
( N- (1, 1-di met W{ lemmebhyllalh%)bl' RhphdmA- h‘X!l%W‘i’Q—n)% tl(i} bgnz%[a%ﬂsoqﬁmo?r}l %(3&-1)-:“_'

yl]-1H-inden-1- -yl)silanaminato-(2-)-N-)-titanium (I) 1,4-diphenyl-1,3- butadiene;
30
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dichloro(N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1 ,2,3.,3a,7a-r|)-3-(N ,N-
dibenzylamino)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium;
(N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1 ,2,3,3a,7a-n)-3~(N,N-dibenzylamino)- 1H-
35 inden; I-yl)silanaminato-(2-)-N-)-titanium dimethyl;
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CH3 NC(CH3) 3 NC(~3)3 Ti (R)2Ti (R)200T (R)2 (1CS) (1C3) CH3 CH3
303 (RS F)2 (RF)z ONC(CH3)3 NS (RN CH3 T, /NC(CH3)3 W)ﬁwﬂ
(Rh-C(3}3 0 (IC6) ~~R or (1C8) where RF is nethyl, phenyl, toq T i

n- but yl phenyl ;a@gtidiexyl)-R1-t8ash- t%qweﬁﬁm@gl 53 5a£7amﬁt3ha<} gld; a'eln?ﬂmmh P two

R groups together are di met hyl silylene ene) strative
net gl cgrﬁﬂ"é e‘és%@@l‘fﬁf“ﬁé ) divdstiem héfmmc}pylﬁhgmqmdyu n addition to those

gonp:v;éegogr?ew& naﬁegn)sgg ﬁ&?n%uh&%eﬁ%?i?griﬂ efm,%' QL Soeily 180408 - 51
- (tetr amﬂﬁy){g)sﬂma@y@too@érfﬂédltasmyt §dsmetlhEmWhnn)§ois(m¢tﬂyl§ne) N-)-titanium

bi s(tgi met hyl sil I 1-
(t(et r anet hgl iN (Xy p’en‘fl bc#}h g% %ﬁf‘ﬁi\ﬂl&gﬁy 7)2 '}J)‘3 (N?N'dfqi éﬂ?r{!llﬁ?) IH-
bi s(tri rrmtdey-ll&ﬂ)sydmmtdagpl-()z $)-18-)-titanium (1) 2- (ﬁ N-d1mt:thylazntmot)bcnzyltaﬁldI I
N (1, 1-di nethylethyl)-1, 1-bi enyl)-1-(tetrane -r
((:ycl( opent adi e T(fz’écp%é%?'é)rﬂ }1:9{56? é“g’“ F&!— le H@@rﬁ%%l@@t@ph‘rﬂ%%ﬂ@?)ﬁﬁ -hy| )
(N-(cycl aienylyl)silandmihai@aR )W -)-tikanium (1) 1,4-diphenyl-1,3-butadiene.
-(tetramet hyl -rl-cycl opent adl enyl ) si I anam nat o-(2-) =N-) titanium
bi s(trimethylsilylnmethyl); (N-(cyclohexyl)-1,1-diphenyl- |
- (t et0 anet hy| Bxmpglycirepmplerel Regrihg td Iﬂ@féﬁw&ﬁ&dﬁﬁaﬂ cNolrespbld td the RiriBias:
bi s(trinmethyl si methyl?
(N-(cycl ohexy - bi s(4- et hyl phenyl ) - 1- (t et ranet hyl -rl -
si | anam nat o-

cyclopentadlenyl)

(N-(1, 1-di net yIN Si(RY,
2((1, 2.3, 3a, 7a-r)) X net ®
yl)sil anami nat o-(2-)-N-)- | I);/NP§3H3)3
(N-(1, 1- di net hyl etchy! ) - % -1-((1, 2,3, 3a, 7a- | -4-phenyl -1
H i nden-1- yl)silanam na 2-)-N) - tltanlumdﬁ2 5(tri I sily rrethyl)
(N-(1,1-dinmethylethyl)-1, -|s(4 met hyl,phenyl )-1- ( (1,23, 3a, 7a-r) )5 1- et hyl
-4- phenyl -1 H
CH; Si®2
NC(CH3)3
cuy” TiR),
aIcs)
(IC3) _
’ CH3
@ - Si RY), ( \ - s\i-(RF»
N\ N CH
@@ NC(CHy, "R;}’C(%)} R e 5
Ti(R'
{®) L&) T.(R), '/ \
- (1Ce)
) , Or (IC8) - :
where RF is methyl, phenyl, tolyl, or n-butylphenyl; and
15 R each occurrence is trimethylsilylmethyl or two R groups together are

(dimethylsilylene)bis(methylene).
Illustratiye metal complexes according to embodiment C) include (in addition to those

complexes previously disclosed with respect to embodiments A) and B)):
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nden- | -yl)silananinato-(2-)-N)-titaniumbis(trinethylsilylnethyl);

i

(N-(cycl ohexyl)-1, 1-di net hyl - | ((1 2,3,3a,7a-rl)-1-nethyl - 4- phegwiar 2007
1Hi-nden- | - 20 yl)silanam nato-(2-) N-) titani um _ .

PI( ?g_t r2| ge ggy;?:,(?l,l)l %Qy 12[11%1%/ gfﬁ%%ljhgl F@([U—%E ngclygl}g) r)gd_ienlyl)silanaminato-(2-)-

yI ) sil anah- Wamgm(bl%(t)'mwh)ylﬂlymmyum bi s(t ri met hyI silyl methyl);

(N-( nmet pheny
|- |

| oh | ,2,3,3a, 7 hy| -
i ﬁdgﬁyiﬁ’ﬁj‘ SR yJ(@] g‘“fai"teghg(}‘ﬂr%‘f’%%ﬁdi?ﬁ?:‘ébﬂ&?@?‘v%}? Tethyl )
(N-( 1N1)—ntammm;d(tahiamly)srlmlfh§ignﬁt IhyI -1 |
1,2,3,3a,7 -3-(1- 1 -
si anamana%r(% ;'d)m‘&ﬁ))lgg’(l gﬁ:btﬁl#%le)g{YiRhF%{‘]haF@WeﬂW’rﬂhyl) (N-(1, |
met hybﬁildpyhzhdxényl)smhn&mﬁwtzl) N &hu&ébl@@mﬁé}hmx) 1&:&}12 pyrrolidinyl)-1

nden-1- yl)silanam nat o- ( -titanium bl sCtrinethylsilylnethyl);

N (1, 1- di net Ry(@cloheyyDil, Hdm%l(yll'-lr(@@hlylpfﬂm’eiﬂry}’qlOPPH(a@ltnﬂ)SBat&mui‘am-iz})-m-( 1- pyrr
i di nyl Yieadiukd n;}ql,gqg | anam nat o- ( 2-) - N-) titani um

i s(trimnethyl sl?%"{ 'l%r"yelta(ﬁl\t (cycl ohexyl)-1, | -dimethyl- |

((1, 2,3, 3a, 7@“1(C)Y-C®h€x.h/1)p§ll’-ﬂmh¢ldl h-yie)ralihethyll-m-dge:rtDpchtadlenyl)sxlanammato (2-)-N-)-

|) s§ an t nium bi s(trinethylsilylnmethyl);

(cdycl aﬂ@n%‘?ﬂﬁ‘%ﬁ ﬁr)ﬁr"*“'“fy% ((1.2,3, 32, 7a-r1)-3- (I

pyrrolidinyl N 1dj¥clohdreh 1,1- bls@il-xj:ahj'lpmmmemdm-ah?ﬂl)l-Nc)clbp&]ﬁﬁlchlﬂ)sxlanammato-

S

(

o]

bi

(v

b MAR 2007 '
(}\L(E;Lmiﬁidqmqﬁb{%{%hﬁe' yﬁ@'f‘ﬁﬂgnyl) 1-((1,2,3,3a,7a-rl1)-3-(1-pyrrolidin
bi

|

(

r

bi

(

(
)
i
i

(
t1|r—t| ndenI N-(1, y-dinseitHydetiayn)- 1) Sldindtidy 1=k, )., 3@?2??}-:}'Jﬂe{hyll Gphrerré){l -1H- lzlden-l-
(1 2, g‘ﬁ 50‘%;%‘ %4{%1%]%'%3‘3&3 {séf‘ﬁnﬁ'lli‘y'd’rlﬂ ﬁ’y-)py)r/l 31. nyl ) - !

fwien |1 el PARBUGMIO S ipheuty 414 ERS SV RNSL bicTRLOpERL LR )0 >

H i

N- t hyl eth

o- I( qkﬁ‘qe?ﬂf‘l")ma?%(%%ﬁdéﬁ"‘!?’ ls§‘§i“F‘§Wé lﬁlatth)a(Z )-N-)-titanium
i

hyl
Etl I1m§|t et |%itﬂﬁfem&hf Do s CaC ey pher i (133 ppg 2 p0-d methyd -phenyl-gHr 5
-te ra‘HQ‘a‘r by ?‘IMWP?‘W?‘WN)‘)-‘1‘?—11‘}1‘?1(!’@1@13!10915’}53‘1/ Hwhi nat o- (2-)-N-)-titani um
(trimethyl €N Bﬁéx gjlél dxn&h@rﬂ?XG'ﬁ?&%‘-x}) ﬂm&h?i-ﬁﬁh%h}l llll-!‘_mdfbl

S
(1 33a 7ar et rahydr 6-
deif- 1-30 S}@aﬂﬁfr?ém{ Yetitaniym Ns()tnmptbnlmlxjmqbyla(t rimet hyl silyl methyl);

i
(gl;glcglclnglh)ex?’dﬁ (c%'clgyhgt%l?h? k_wﬂen%] ré&%h%%a?aﬁg_ ﬁf‘!{ll‘t?? H“?}#ﬁ L B-tetrahydro- |

bi s(tri rdisH3nagiinag- @e)tmwnyamum bls(mmethylsﬂylmethyl)

(N-(cycl ohexy ( I 7a-rl 5-tetr

ahydro- | é\? g% d&?‘{iy li lﬁk Wekh%hﬁ] g 1%‘" (ggéﬁ?ﬁé?‘g%‘éﬂ?zlﬁgﬁhefﬁ %Erﬁ“g‘?ﬂ

bis(tri nierlbpyllalsanhydtm hyl-))t;tarﬁﬁn bls(tnmethylsﬂylmethyl)

(N 1d|rret I [ 3a, 7a-rl) di hydr o- 2H- i

soi ndol - 2- yl )(WQI Xl &Hﬂéfh 9[ @Wﬁ'ﬁ’hﬁ ﬁét%z’ ?@%’UN’- 51'PW‘3ﬂIW£ﬁ1H inden-1-

bi s(t r | I}fh)sﬂih‘tjlhlmatw@mﬁ-h-yxka)num bis(trimethylsilylmethyl);
(N-(1,1-dimethylethyl)-1,1-diphenyl-1-((1,2,3,3a,72a-n)-3~(1 -pyrrolidinyl)-1 H-inden-l-

yl)silanaminato-(i-)-N-)-titanium bis(trimethylsilylmethyl);

t
r
2,

(N-(1,1-dimethylethyl)-1,1-bis(4-methylphenyl)-1-((1 ,2,3,3a,7a-1)-3-(1-pyrrolidinyl)-1H-
30  inden-1-yl)silanaminato-(2-)-N-)-titanium. bis(trimethylsilylmethyl);
(N-(cyclohexyl)-1,1-dimethyl-1+((1,2,3,3a,7a-n)-3-(1-pyrrolidinyl)-1H-inden-1-
yl)silanaminato-(Z-)—N-)—titanium bis(trimethylsilylmethyl); |
(N-(cyclohexyl)-1,1-diphenyl-1-((1,2,3,3a,7a-1)-3-(1 -pyITolidinyl)- 1H-inden-1-
yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
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(N (1, 1-di et hyl et hyl ) - 1, 1- di phenyl - |
-((1,2,3,3a,7a-rl) - 3(13d|hydro 2H i soi ndol -2-yl) 1 ' 2.0 MAR 2007
Hinden-1-yl)sil anam nato-(2-)-N)-titani umbis(trinmethylsilylmethyl);

(E"((]I 1, 120“ et hiN-eydigtiekyl}-11- &$(iﬁmﬁ?§ﬁmwlph@(ﬂ)ﬂ33aﬂa€ﬁﬂ3t@l %r%ﬁihﬁ%_b-;lh%m?en(li 3-d
i ro- nde anani nat o- i tani um
~ bi g(t ri rrgﬁﬁ% Fn%% 2@% N?’)"&nm% H’@?M’)‘g ﬁylh di met hyl -

-((1, 2, 3, 3a, 76(Mdl)l=c3mérhyl3&1§ll)hy1dﬂxﬂreaiy|tl-‘é@lzr[{jpd 7a2n)y3- 22314 kherrah dro-1- ldmyl)
|nden1 sHapafn{] % % tltanlumblsgtrlrret yl sil y¥ ﬁ’yf
(N (cycl O%Wfr) %ﬂ aai}nblﬁ M -)- I\{ -titanium bis(trimethylsilylmethyl);

1,3, 3,3a,7 i 17 etrahydro- idi
[ El((jen 1- ﬁzSI ﬁg;déﬁl—d;rgftgylgmxndéﬁ Fgln?(g%%g%s tzplén%f%y &9 byds tllwwnyl%S
(N-(cycl ol sigeny 1yl Sﬂam'@(l%o h’yl %@Wlb)s(mﬂ@(hylsaylmeﬁwﬁa rl)-3- (1 - di hydr o-
21 soi ndol - 2- yl %ld}mﬁﬁl*lgﬂ?ﬁ"l]l M&(X?ﬁét@jﬁ%yﬁ?ﬁ ?(1(223 %&,J/\I_Q]) 3t t3a4 - tetrahydro—l-

bi s(trimethyl si I y
(N-(1, 1- m@pﬂyﬂlétlmh)lryi)smadammmyz -)>-N-)titdnivin B;saamzayrsaylmz:ﬂym 2,3,4-tetrahy

d 2(1 2-
b1 o111 et hy ! TGRSR L o R hr Ay et hawiﬁil&y%”fﬁ-m
( y ) P

-((112,3 113&;1 '/Iatl)silla)naﬁm@fb (2-)3\)-91-ntaatlrnallsiy(dﬁﬁeﬁ%(l§uyhl}.eth)a§) i soqui nol i nyl) -
Hi nden am nfag_%wﬁl )%. IJQZ titanium-bis(trinmethylsilylnmeth I)
(N-(1,1- d| rret F’jy”i e iy Ph Ry 82 i»“é(timé’yéroslapymuwl))lfg (1,2
241t et r ahnddn-()-yl)sﬂanammato-(2 )- N-)-tltlamum bls(ltnmethylsﬂy%metb yl); NY-tit
oS (i1 o hyl SGRIAbER lnbg?ﬁ\me%y'?eﬁ%wgﬁgﬂfiﬁ:éimm)ét(w?aﬂ gw:};;;g[‘;_

- ((1, 2, 3p@edidya)-IH-Jnd8n- (11y1>2ua%aa.rda@t'\{z@hwft&n%ﬁilm éﬂﬂm&hﬂ?’ " me't e

| H-i enlyl)sHanamnato( titani um bis(tri
-53 0- MAR $ilsl-dimethylethyl)-1, l-dlmet yl-1-((1,2,3,3a,7a-1))-3-(1 3-dxbydro 2H-1501ndol -2-yl)-

(N-(cycl ohaxdeh)rz ﬂ)sﬁMFoﬂoz)rh)(:gJT&nﬁnﬁ&n{Lﬁyl 5)13@?\,&1} 2,3, 4-tetrahydro-2(1H

) -i soqui nol i nyl ) Hind ana titani um
bi s(tri net hyl gﬂ-(l),l-ﬁmqﬁlwlgthyl) 1 l-dlphcnyl -1-((1,2,3,3a, 7a -n)-3-(1,3-dihydro-2H-isoindol-2-yl)-

N- ( cycl . Loyl R 7a-r1)-3-(1,2, 3, 4-tet
ahyciro- 20101y = bt o0 ERten Ay bsedfhing: o 2 )i Cantum

bi's(trimet hyl §¥(i]-gmetiperhyl)sl,1 blS(4 methylphenyl) 1-((1,2,3,32,7a-n)-3-(1,3-dihydro-2H-
N- 1- dpd e i 7 di hyd 2H
bencol 3] o AU DRI kD i BB P b p i i
bi s(trimet hyl €¥- Koyi:lnmxmwl)l«im(cthy( 1; ((]1 208, BesTahy)k 3 { IEBAlihy dro-RADlissthesnelyl)-1 H-
123m- ) H- b ] sqi ndol
20 yi) - 1rim g et S R SRSl

2-yl
bi s(tri nmet hyl &¥-(cy¢tlnixiahy1)1-diphenyl-1-((1,2,3,3a,7a-n)-3-(1,3- dlhydro-ZH isoindol-2- l)-
I(hNy(l L %béﬁegwill%a'ﬁ}'mz}waz )'LN%I e, (ﬂYlmetrl]:yPH metjﬁyf 2, 3, 3a, Ta- rl) 3-(1,3-d
benz3[ /]i soi n@b(cyﬂebdxw-lbeﬂdmﬂﬁbﬂehﬁ)—h Maoﬁ)ﬁf-(l)shkh%drb'z?ﬁx%mﬁl-z-
bls(trlrrqg?f!gd : r.1 gn cIohex@gl

((1,2 THH y>§‘ {m a[ﬂ"(ﬁyéﬁ’ ~tHAnIuER rf“}‘hfélﬁilyh'ﬁ@hyl -yl)- 1H i nden-
1-yl)sil anam (ﬂ‘a@lq-&lﬁm%y&h}'bll‘ mweum Pic (L3 3R 81 3 ¥ LBV 2(18)-
(N-(cycl ohexyl ) =1 di pheny

-((1, 2, 3oy "?%Mﬂﬂ-glde& lgl)&#mr@mz@waéml@pm Bis(trrahylSiypmthyl);
| Hind 1-yl | 2r thyl); 15
(N '(BQyﬁPoheiy‘?‘?“ R R (AR R R A R b
2oH- 307 isoquinolinyl)-1H-inden-1- yl)sxlanammato (2- )-N )-titanium bls(tnmethylsﬂylmethyl) :

(N (1,1-dimethylethyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a- -n)-3-(1,2,3,4-tetrahydro-
2(1H)-isoquinolinyl)-1H-inden-1 -yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);

(N-(cyclohexyl)-1,1-dimethyl-1-((1,2,3,3a,7a-n)-3-(1 »2,3,4-tetrahydro-2(1H)-isoquinolinyl)-
1H-inden-1 -yl)silanaminato-(2-)-N-)-titanium bis(trimethylsi lylmethyl);
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benzo[/]lsm ndol - 2- yI) 1H i nden-1-yl)sil anam nat o- (2-)-N.-)-titanium
bi.s(trinmethysilylmethyl bi s(trinmethysi |ylnethyl; 2 0 MAR 2007
(N-(1,1-dinethylethyl)-1, 1-dinethyl -1 -((1,2,3, 3a, 7ar|)-3-(1,3 di hydr o- 2H

benzol e] i soi n%l %'lé'l} %{/I H' Ia]d%plylll Y(ll &SSI Ilaaﬂ nr‘gl f'?lt ?3£1 er)ah%rg-igl&-lt)-?sgiqbllrrlr(i)linyl)—

bi s(trimethyl sil
(N- (1, 1- dHAmtdny] Elt)sh}ph:)mxi:atﬂ)-(m)wpngahmhrl(lé(hrﬂstﬁylﬁ@lrﬁahylb) 3- (1, 3-di hydro- 2H

benzo[ e]i soi ndgl - 2- i I S|Iana nat o- N-)-titani um:
bi s(t E i ]rret hyl gﬂr( ﬁlfé} Mﬂ' blsr}g-methyl;}ile%yl) I ((1 ,3a,7a- n) 3- (1)2 3 4)tetrahydro -2(1H)-

(N- (1, 13wgqﬁhgmiygt1hyin)dea,11;.d)bilasxaﬁﬁhatm(tztmb9hﬁmdrﬁ bikthifndihAisiBldanyif- |
i hydro

benz%[ e] i soi AIdHL AipethylefyDrigledimethyl-| (1. 2hany had-3({.3-dihy&oRH i t ani um

b t 1 1 -in
UL, 2.5 S e 3 OL 5By oS BEnEe) o1 REBP S SOSONY ngon.

| -yl)sil anamméié-delzef}lylmyl)tlbft diphamyi- b1((§(2t,3r Bayt-y3-6i,3iihparo Ry Yenzo([fisoindol-

N- |
13, o 9 Yo MR o Japiom istyimetolitgmesnly ) |
Hinden-1-yl) ﬁN-I(hmainncthylcthylz-l)l—btb()t—mdth)&pheuym)-bl—(ﬂ2 B36:84- hyil-@li,i-ﬁihyﬁbflﬁ );

N | i 2'3.3 1)- 3-di hyd
Sl bR R PR R BN L T T S e MR e A
l()IN_SE 'g-r Ilrret hy| gWN{(splcronetyt)-), ;l-daﬁethyt'lhl -((1,2,3,3a, 7a-n)§ %;-?lal.ydrr? )ZH?E)eth]c-» 1%0érhdzc>é,[2 é’e] i so
ui nol i n- g‘({ﬁ?—fi ylyﬁstq'?—zz"f ﬂ%‘é’l‘?dhg@ 3@%#&5&&%%2 ety -t it ani um |
bi s(trimet hyl gikecmatay-), l-dx;{h%)(liléﬁl-r,ﬂ[’,fmﬁﬁly\ @t(h»Lalrﬁgdmlzﬁ'b&il@{?){imddol-z-yl)-

1H benzol de].i soqui no

1,2,3
yI ]( 1H i Hgéﬁ‘zer‘ lylflgsé‘i"}a&n%ﬁ*ﬁ?ai - )(tzta')lwﬂpbjsimeéhafmmmﬂy@s ri met hyl silyl met hyI )

-54 50 MAR 2 (Ne)( }1 )
B o(4- ot h @@chco yl)- 11%! gﬂihlabhg%%gwrl)lr a, 1233 a-n)-3-(1,3-dibydro-2H-

hen
benzo[ deP& o f—llﬂlé(lﬁxwdw é’h!ﬂlapﬁﬂl@hm’rQym-é-ltllaawanbls(atmd(ﬁ}l))lmbmyl-t| t ani um

bi s(tri m&%&h}myml )
(N-(cycl ohexyl)=1,1-di'met hyl - | - ((1,2,3,3a,7a-rl)-3-[1 H benzo[ de]i soqui nolin
-2(311) -yl ]- 14 (51 diprshiiathi)-} d idimetin iné(d 8-332, T-:=3-(13-dibydresPd-

b' s(tri %E%ﬁdohdﬂ'oﬂ@lybwﬁ-md@ﬁ\h -(y?))(@ngrlﬂﬁ?ﬁ%l ()Z - ﬁ%%léetnwggﬁrh%h)%_ﬁllyhnemyl)

(1,2, 3, 3a irﬂ benzd['de] 1 soqui nadl i
i nde?P | -yl ) si (Pablahdivegtyl¢tayl)-1 Ndphenyl d{(Lg3Fasatm)i3-(rtdiydsd-2AH et hyl) ;

(N-(cycl 933%6‘[)5 Qomkoll2 Pl)sl(l-flmlagﬁ ?&bpimgﬁ“n)ato]ﬂ-()(& )%’ta%’lum blZ(%'lmetgylsdy[mejfhyl)

H benzo[.de] -i'soqui noli
2(3H) - yI ] - I H- (Mhtlehdimephyleshy b rbis¢éinsthy Bhpayid-) (€1i2,Bd, 1amm)-3-(1 ,3-dihydro-2H-
bis(tri

I |
(N-(cycl oheéﬁyﬁ % ln%ll)f‘fgﬁyu-% ﬁd%pl ¥p flianyng’a@é(zfaN Ptfansm bisrmethylsibimetydl i nol i n
-2(3H) -yl ]- 1HN- (qydlehexyl) L y—ﬂarmatﬂyana(mma,am( ) )3-(N3)d11iydtoam Uéﬁzo[e]lsomdol 2-yl)-

bl(?( r| hryl Sll ﬁr%wnf)q-ﬁzﬁl\ﬁz)d%ﬂ‘é%bEl‘?é‘ﬂ%“ﬁ%ﬂlﬂgﬂfg’ﬁy yl']-1H inden- |

_yl)sil anam na{ @yélahe)xym) }-Hiph&fyl uuu 1t;u §éi va ﬁ)a‘BJm/ B-%lid WolB béﬁh)[e]xsomdol-z yl)-
a, 7a-rl)-3-[ 1H behzo[ de]

(N—(cyclﬂP )%)l t 33 ‘5? 1
i soqui nol't HEE" 2 aVI"] "éﬁa“i“r%/Pﬁs@i"I“& éi‘ﬂ HE‘F@@Z )-N-)-titanium
bi s(trimet hyl @i-{cyiBBExHIL L) i-bis(4-methylphenyl)-1-((1,2,3,32,7a-n)-3-(1,3-dihydro-2H-
benzo[e]isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
30 (N-(1,1-dimethylethyl)-1,1-dimethyl-1-((1,2,3,3a 7a-n) 3-[1H-benzo[deisoquinolin- 2(31—1)
yi}-1H- inden- 1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
(N-(1,1-dimethylethyl)-1,1-diphenyl-1-(( 1,2,3,3a,7a-n)-3-[1 H-benzo[de]isoquinolin-2(3 H)-
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" E) N- (cycl oh8¥%9, )~dmh>bcthxm4 sretis-pthyiphenylL 1 (( 2, 353437237 3@ 3-dihydo-R.A-
enz
230 -yt Tl S-S0l il e e um

- (dimet hyﬂd§n¢twlshkﬁb)b5(mahﬂymeene) 10
(O G PPN [N IE M Y D3 g il e e e persletteamdat gty O "
(di et hylPﬂddyﬂl-%é))sﬁhrﬁ(nﬁf&tdﬂw)em))n:amL(nN&xﬁytﬁ&l@.lmeﬁéms(;ﬂ,eaﬂyghgheny| -

( (1,2,3, 3a, 7&1 cy?:log)enyl) 1 l-dlpﬁeny(l)[l—((el 2|3S Z(%)a lg-l?)o3 I(1r]3 %l(hder)O XH Lcnzo[e]lsomdol-Z -yl)-
| lH -inden-1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene);
(N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a ,7a-1n)-3-(1 3-dlhydro 2H-
30  benzo[elisoindol-2-yl)-1H-inden- l-yl)snlanammato—(Z-)-N )-titanium
(duncthylsniylene)bls(me_thylene)
(N-(1,1 —dimethyl_ethyl)- 1,1-dimethyl-1-((1,2,3,3a,7a-n)-3-[ 1 H-benzo[delisoquinolin-2(3H)-
yl}-1 H-inden-1 -yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene);
- "(N-(1,1-dimethylethyl)-1,1-diphenyl-1-((1 »2,3,3a,7a-n)-3-[1 H-benzo[delisoquinolin-2(3 H)-
35  yl]-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene);

-58-



-yl)silanam nato-(2-)-N)-titani um (di met hyl silyl ene)bi s( et hyl ené);
c cI ohexyl) -1, 1- bi s(4-met hyl phenyl ) - | 2 0 MAR 2007
3,3a,7a-rl)-3-[1H benzo[ de] i soqw nolin- 15

y
2,
Eﬁ'y?s.l G By RS e oDt gt BRIV, 1. i oty -
, 2,
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S

w/‘\

3b&az,o[?d;:]1qu)uri&hljM%M]bﬂhmﬁkr&m}ygpalar&ﬁhﬁatoqﬁgw -)- m)aglum( byl ).

i | ti.tani um'(di nethyl silyl ene)bis(nethyl ene

1- gm‘g{hl’{%l @Fﬁ?%(“ft leBt)ohenyl -1 - ((1, 2, 3, 3a, 7a-r1)-3- (N, N di benzyl ani n
H- i nden IN),(E}(Sd;Heﬂﬂﬁmlm&hah)(la ()(r Nz)s-atﬂatrgm[mmbenzo[de]lsoqumolm -2(3H)-yl]-1H-

Yy 'ﬁﬁﬁ %qz}g»,u)atol LS §1(341%(WFHBW§M?f)e)bis(!(letmylzneﬁi 3a, 7a-r1)-3- (N, N-d
I am no) (Nj(kgdlcﬂﬁﬂfl) L1 éahanéwl qft?fft @@ta@a-(rg'.’))[]hl'b)enz%tatfﬁgfquwtolr;‘n 2GH-yI]-1H-

e
i me th|SI| | ene) bi s('neth €); N-(cycl ohexyl

(1,2, 3' zi/lls Y3naminagq- (RF)&‘-BJ@Fﬁzyﬂlﬂaﬁﬁlm@iﬁylﬁllbﬂ#ne)b@érnethylene),
)s

N 2?"3%233‘@ RO P LB A ) R R o -

1H | nden2(3|H) yl]zlélwdpls—ﬂ +yab)mamlnnmato-(e 2-N-)-Nta)mtm (damthumlylene)bls(methylene)
di hyl si |
E NI- ?Na/c?/oﬁlexgkl)w%} ?dhgyg);&f Pﬁ&eew ;SF@:%P )33'13 0-3-1Lf-benggldglisogyinglin- N3@‘M¥]‘Bgnzyl a

m no) - lHndctndi-e'i)sxldnammato -(2- )-N )-tltamum (dxmethylsnlylenle)blls(methytl)ene) hyl h

-yl)silananm n S] ene) bj s( net ene). e

cgrrit)l exes can?%z "5?03%)’%']\&%1 U%%? %ﬁ P?RZH@F}W@‘H"@Q‘W( ¥]-1Hhe

react i onmdcn’%D—yla)sxmnammqungm-)-ﬁmﬁhuﬁi{utrﬁélhﬁsnI}%ﬂb)'ﬁls@ﬁé‘tmén@g08 (();| vent at a '
nost

t t f 00C fera from -
pregP g Zbi’Lef r rg‘g%cﬂge’?bd ! 3&3(#%%@%%8@’6 h2Adaiami-81 | i-henzblsielisoghionlief t he
conpl Sex ex(3 HpeljuEBindbi- D@@illaﬁarﬁﬁﬂo-@fm%hﬁmmmmpﬁne ﬁ!’s(‘?r&h%en%“d cyclic

et hers, partlcularly branched- chai n drocarbons such’as I's
but ane, pent aff& (L hdimathylethdht. bdimetlyd t1a6(6.2,338d2-drB SN - élbertmbmm‘) | Heigddni ¢ and

alicycli Drbé‘lﬁﬂﬂﬁﬁﬁtqu I\ﬁ%‘lﬁt}ﬁm@n% (&W%@b%@( t Jf?éﬁg)ot ane,

nmet hyl cycl ohexane cl ohept ane res thereof ~aromatic and
hydr ocar byl - (56l kdﬁ"qm%{?dz%blﬂ’d?gwhlt@ 23,387 kB, Nedhpayianinos UBHndes-

benzene, 1-{1¥diMBAE sy Xy)-886 Yieth | . .C 1-4 dial kyl ether
der| vat i vZ?lof g;%tlal;) %.l kjyl engmqdl (?o )ggﬂ? egéblsgﬁ&?h EI)I’ ofuran. M xtures of the
foredoi ng  ar @-8l- kdimahyicgiel, 1 @r'@ﬁtéb'lpycrall)rle(!uéﬁﬁg 7&99?3\-'€(N£N}l‘hbh&y?mh{o@-yed
to produgp.ﬁdtglml:@)gﬁgn | erm "reduci ng
agent ™" herlm nis maﬁﬁmggﬁt?t)g@)ggaﬂ%uorgéﬁgﬁﬂmﬁf &E)blsﬁxﬁfgnene edum ng

condi tions calseyciphexylidiladimkihyt-b(Ge.3, édia:e)aB-(N dirdienhylahiac)-110-imieh-oner

oxi dat i Sﬁgrﬁhﬁnato_@({iﬁglt%“ﬁﬁ (diH thﬂ]plnﬁ 3“@. %’(’:CS’I ng agents are al kali

nmet al s, "al kal | ne ear net a al l oys of alkali netals
or al kal i ne e@¥(cyclnkdxal)d, Isdlpﬂtnﬂsl—é((bdl,aﬁd Teei)C QYN atibeh g @dihias)dl H-inden- 1 -

sodisynt f. | e red g agent conpounds are
sodlzgm napt‘#@ﬁ gn)olgé'mam n@é ’r‘P?‘ }yjfﬂ?}tf' methylens u"ﬁ‘BaI kyl's, lithiumor
pot assi um al k(hﬁ(cgaylh&yl)ansblfaung:ﬂ@npj]enylgaaqgm 5,32, MoHL3- N, ﬁf%gﬂarﬁﬁgpm ng

i r.al kaline earth netals, especiall
agents arcﬁmt q)salanammato- -) -tgamum&hmethylsxlylenc)bls(methylene) P y

|AQ_/-\/'\
\<A_

z277
EC% “vaﬁé“

A\<IA_AAOA|_\I/-\NII—\_
\< L

The complexes can be prepared by use of well known synthetic techniques. The reactions
30 are conducted in a suitable noninterfering solvent at.a temperature from -100 to 300°C, preferably
from -78 to 100°C, most preferably from 0 to 56°C. Suitable reaction media for the formation of the
complexes include aliphatic and aromatic hydrocarbons, ethers, and cyclic ethers, particularly
branched-chain hydrocarbon_s such as isobutane, butane, pentane, hexane, heptane, octane, and
mixtures thereof; cyclic and alicyclic hydrocarbons such as cyclohexane, cycloheptane,

35  methylcyclohexane, methylcycloheptane, and mixtures thereof: aromatic and hydrocarbyl-
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i t.hi um and magnesi um netal . Suitable techni ques for | prepari ng conpl exes of
the present invention are well known to the skilled artisan and nRy WR 2007
readily derived fromtechniques taught, for exanple, in the previously
menti one n, WW98/.067 USSN 2 185, filed, July 28, 15 1997).
The corrp?e&%g@[egraéor?agn&g?'g%imgﬁfuéﬁﬁf ﬁgeé%‘me toglg?ﬁ gad pxjenc, r‘h‘agl?%lriﬂ%ﬁ 14

an, act | Valalige&REAIAISI @1y HAGIERL p9Foi8Ghd MBLIRELLEE NHR: o SHE RedS N 0Se
that are previously known 1n thé ar% use Wt oup 4 rreta

pol ymer i 3%AGIUEBHD] exes. Suitable acti vat| ng cocatal ysts for use her el n

| nclude Dol y Mesicndly (b ARTEELS Bl W éhoﬁé&li%‘éh?e'lwe £M+ %&l”ﬂxa“e
triisobutyl 20 al uninum m) | ed net | unoxane unoxane;

neut ral E¥Mplexesc By she tem ﬁe@smelag@m’ helngml rsomnbiymeeummm@dvﬂﬁrloumdeﬂ
conpoundgeduESPESId Q_l?,y r AT dydracar byl ) boron
conpounds ;ndgha g’g‘;”‘e‘%&%“é&é ﬂ%ﬁcﬁlﬁépﬁ%&l% ogeng%E%f) 3& é\{/a i geR s %/aﬁ‘)ereof
havi ng f Examplesaf suigblesnéseleducing @gentts d1g elkacmetpls) alkalinh airdgeerals mlhdnyxdm aadr byI
group, nQLe .f | on_conpounds, ~and nost
Gapeci al Torr o aial feah ilfh QA Bhd b bRl A TRl 4 o
noncoor dfagium/pefassiughalioyr Exmg)lwfpmmbttsre@cmgl aqgcht ngmpdnexdmsre sadiursuch
conp@ndg, | the

phosphoni l?ﬁ}ﬁlqggjggry}iogérsré brg gﬂg?}%mak?’lf ﬁﬁ, 06} %’%séu ﬂf‘ﬁ?ﬂy s%ﬂ%

conpat i bieagentso Mesbprgfernad rngmagwgyns areghe ilé:rlr mctels ot aikslaietesnlnﬁmenammgédxdﬂye

dj ned in
et of naf | St 10 g ein mio). B Bk Tons BB B0m0Rs PR et invonion anc
t echni quas WelfllBowmiodhoskilledaoisay and may be3eadily (dam‘addy‘&ms tealmlqm'ts: taugtaj fong

comml exen ey RARPEP LR OBk plbRlth WoRROhEBRESN Rodes SR

Us- A5, 0B#7802, US-A-5,321,106, US-A-5,721,185, US A-5,350, 723,

US- A- 5, 425, 87 - 4 . .US- A-5.919, 98

US-A-5, 783, 5112?lne é\/‘%‘ﬁ% 1%%%2%&81 ggﬁﬂgg@gﬁ g%‘ﬂb‘ §“1“e“6‘th PIBIE gP% 17, 1999.
35 ConbiG95#talys@r ase of enpetivetingashmique,sdeh asgbqre thiag e previvasly doviian ai thoart m‘r

trial kylak A gozgga | kyl group
and a hal og‘?ﬁg g%dp f&%ﬁ?g&o@%%%?%@go%z?‘g{ E/%ﬁﬁlfg & qoﬁ% avi ng
from 1 tRE"POICRARBAKMERE erabiBOmSH i Ahireanages. eppetilly ressidalimbkape, tmsobutyl

tri %pe Nl et b ﬁim&mﬂﬁﬂgxang %ﬁsb@ﬁwﬁm&mt {181“‘%1 19Jw1§yccf£ &%H%{%@ Lew s

aci d mry}g’ures wth a ﬁo ynmeric or oli goneri c unoxane, and co hjét I oNns
gou

of a si MyPEcaRytsBfting aé?eommétpmewyﬂy wihysqserpyRilimmrmp heny | ) bor ane
with a Rﬁ{ﬁyaﬁkérﬁyl?ﬁ oréHl dcﬂ'%@@ﬂds%@hﬂ&@%ﬁﬁ@@(l@cﬁlﬁxml@éehﬂeoﬁ%gﬁ\;aﬁpéﬁhcréof

actlvatlng cqocat al ysts referred nolar ratios
* conpl ex:ha¥ing (ffﬁéh&@fholfa?bensdﬁémh hydrossrhylr bptegerated ay@rmrwmpum, more gsptcidlly 30,

mor e prqfem@lahatecf &0aFy1¥bokonleotnponds; &id Hbst es Al@%étpérf?z{hufo&r %ﬂeﬁ topipeounds

use% as cqQ catal'ysts jn one enbodi nent o present |on conpri se
? i orfowpf %'HeffcsC%[nwlaﬁs&%w%‘élpﬂ%a}sa@r@uwcommmds mvgcladrpg teowne ofuch a

compounds under oxidizing conditions), especially the use of ammonium-, phosphonium-, oxonium-

, carbonium-, silylium- or sulfonium- salts of compatible, noncoordinating anions, or ferrocenium
salts of compatible, noncoordinating anions; bulk electrolysis (explained in more detail hereinafter);
and combinations of the foregoing activating cocatalysts and techniques. The foregoing activating

30 cocatalysts-and.actjvating techniques have been previously taught with respect to different metal
complexes in the following references: EP-A-277,003, US-A-5, 153,157, US-A-5,064,802,
US-A-5,321,106, US-A-5,721,185, US-A-5,350,723, US-A-5,425,872, US-A-5,625,087,
US-A-5,883,204, US-A-5,919,983, US-A-5,783,512, WO 99/15534, and USSN 09/251,664, filed
February 17, 1999.

35 ~ Combinations of neutral Lewis acids, especially the combination of a trialkylaluminum

' c'ompound having from 1 to 4 carbons in each alkyl group and a halogenated tri(hydrocarbyl)boron
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corrpati bl e, noncoor di nati ng anion, K As used herein, the term

"noncoordi nati ng" neans an anion 10 or substance whi ch eit her dog MAROHI0?
coordinate to the Group 4 metal containing precursor conplex and the
catalytlc derl tive_de riv erefrom r whi ch is only weakly coordinated
to such <0l él>a<h§§m ﬁ‘@P’ebvgsé?Fgf’?ﬁ'ﬁgaCEW rP%"i"é"'ﬁth'F’ieaSB‘?Cl'%'yto be” di spl aced by

a neut ra|mt(pwzmuba@aenyabommﬁm@e,ohomatnur@sanmﬂnex&mgh&is@ahlnyxrﬁﬁﬁ MEal 0 an
ani on whi %F]y functi.o nCI ng ani on in a cationic

as a.ch e
metal co me“88r Qigegieri¢ p %@Vé’F apfc a]? 8?“035 AURElE prvel tvis sy sepseialbher eof
to said tﬁf(pwﬂuompbmbad}ynefmnm pstgyrﬁbmtof alli gdafeRiP R RXane OPaidIR d8siABleONs”

are api ons,.whi ch ar eutrality when the initirally forned
conpl gx (fé%‘@ﬁﬁ%g%gm g‘reg “%6m°§t'é"r"l°%?’|nq@“w PR eTRietTisegpaipient
pol ymer i- phtiydrorae:atirtoaanesseson: 1t he 1q@rﬂol R¥re préferaBly iR ﬁlﬂﬂ%ﬂ@ 18F1p those

a charge- bearing net

containing a %‘3 Wlnatlonqc n%élex conpri sing

al or netal | o0&y R ¥ DAPGRRE SsH Faprate ‘S%PWW@W%@@WF@@DU t he
active catehtyaicomptsspetibeshich ea BRhdd Lalldapible (Wrﬂoﬁhm@%)f)ra& fef yed when the
t wo corrponent are cog‘%l ned. . Also, said anion should bée suffici ently

| abile t 6°’BB“‘ fes BPISERAmANREAnion; A As ugsdessin. theterih (pogeeardinating s means an anion

unsatlr aboeshbsaigeatichseiBer bW coRlihsiato theWiohp BasRS cahah m?%ré%m&f complex
nitrites. itable netals . include, but are not |imted , alum num

gal i um By ﬁW’d‘i deriypfive dgriyed tagipiromy os Wiish &3 anby Weakly Geerdimrted toschar e not

limted t:drnplbm‘smrebphﬁﬁﬂhﬂg SiFficiamy 180ile kB displRBP BY A lSur@PNLAL BisBIaani ons
whi ch 25 corrgrlse coordi na {i%aﬁn co Iexes containing a single nmetal or

met al | oi §OKCEHRSRRE anign spci Y"?ﬁ%f 0 an|aRioRV bRV ReR fYnctipring peadbarer palensitg

conpoundanionin adatiomig matab‘tdiigileec dd@s £Y1 trarsfiFah BnibAl€ s¥bdtiRBntRE ﬁ%grﬁ’é?xt thef*bFto sajd
avai #?b| & Somer ci.al Iu¥ Hﬁ er aP { such cocat al ysts may be represent ed b
§ T xS

the ol | SHOAGELN P cqmplexés: “t.pmpatibleanions’ R iR highvart otglegradedr al

Lewi s baseneufrility khen the m’ﬂxzﬁl@ oret@a cBmpie0ddebRposeCardt 24 ndﬂmtereé#m 'w?ta%esued
noncoor di ing a charge of d-, é IS an

q)atln% £ rrpl n| on hg}ﬁ
i nt eger Pio3 AUt pglyze é%mﬂlﬂf%t PrSFSA H5199MAX- cor r esponds to the formul a:
[M 4] - whe Pesférted-abibnsar ﬂWoﬁ&Qﬂng aMindiScdafti@ifioR Eorﬂjl.ulmd?ﬁl:msfng atchﬁ-ge"-'3

f or mal ende ch.oc urrence is sel ected
from hydr |aglgé h’% ?’I'% tgl}ﬁ'%%re ba'e @L‘}é’ﬁ%ﬂcm Bfeagiivrecatalyst
hal 020 ubgzeplpﬂﬁwnttylchaw'amwh mdyaiedelﬁmbsﬂ)bﬁ thit edo Wﬁbdaer&!i Bﬁé'c@ﬁitfnedﬁﬂﬂso, bad 0-

substitu I l.. r.a al.s n r.hal pgenat ed
yar ocar barn el b SRBERT b8 Bt 65 St b Blel e ol o B iraicaly
silyl hydlﬂ@e@ramﬁlcomdu@absqtbersxamhl Q?\habmgsudbai ﬂh&@oﬁrﬁﬁmnSuiMHlehnetals

include, but are not limited to, aluminum, gallium, niobium or tantalum. Suitable metalloids

include, but are not limited to, boron, phosphorus, and silicon. Compounds containing anions which
25  comprise coordinati’on complexes containing a single metal or metalloid atom are, of course, well
known and many, particularly such compounds containing a single boron atom in the anidn portion,
are available commercially. -
Preferably such cocatalysts may be represented by the following general formula:
L*-H)s" (A)*
30 wherein:
L* is a neutral Lewis base;
(L*-H)* is a conjugate Bronsted acid of L*;
A%isa noncoordinating, compatible anion having a charge of d-, and
d is an integer from 1 to 3.

35 More preferably A% corresponds to the formula: [M'Q,]’;

wherein:
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the proviso that in not nore than one occurrence is Q halide. Exanples of
sui tabl e hydrocarbyl oxide Q groups are disclosed in U S. Paten2 g MAR 2007
5,296,433. In a nore preferred enbodinent, d is one, that is, the counter

ion has a singl.e negatiyve . char dis K, Activating cocatalysts
conpri si ng boir;uonb o‘% M“ﬂl“f&‘ﬁu?g l'oradatign stts: e~ 10 preparation of

catal ysts of thd;epemam¢a@hloaanyrlaﬁcenewl&&afﬁo&dh)hﬁﬁdé meaugqirhmwmmgeneral
L* is as previ ously efined; Bis boron in

f | a: L*- L n:
a01[ glrJ rrgl h%“'?cafﬂ §§<§ g%?yih’gﬁgee%r""éHBF“T’Scd@YFéOCéTbe BrlersubsHied hydipgaraxbgndoxy - |
1; I Eo r ohy talo-csabstyited, sxlﬁllhym}beé]-yﬂl‘rﬁkﬁailgyrlcmﬂ}’rrg, perﬁk@?xfhﬁégl;ﬂlygg{cg;gyﬂ p&GAbMNhed

| m nu uor o roca
a1 151 hy PEEARYER P bl BB e Yo GO ol S8 b iners t B8 cisbans i
that in thepravias ehat faiot MOR: thALERTcOBrehse n@dmﬂa@@{ahﬂes obRitabier ef erably, Qis

each occ ence, a. fluorinated aryl group eC|aIIy, a pent af | uor ophenyl
group. 2 %é‘?’é‘f’?"é‘ﬁq_%%‘@ab% éCI%SQ‘Ft“ngaSr@a‘ﬁ 6fdPsal ts, nore preferably

trial kyl ammnmlamu&abfc&rre@(%mb@ﬂlﬂ'leﬂgdmeoﬂhaﬂprtﬁe &i]xglelaioklﬁks g Qélmﬁ'ega ve
I'l'lustrative, but not Ilmtlngl | es of boron. rrpounol 'h

used as HR'EEARY Bt PRYYABE IR CPwmt%g barepwhigh mrpaafcutaﬂe usqfqdnmhed

cat alty st pregiratio bScatdWse BfithID inveMionthdy ba W5t bdebidd B¢ 13 TORIW; hg'? h as: 25
trimethyla @‘F% traki S(E)ent e?fnl ug; opﬁgnfl ) bgrat e, l et iﬁ)grﬁr#%m um
1

t et raki s(pent enyl ) borate, tripropyl anmoni um

t et r aki s( pentwidreéier ophenyl ) borate, tri(n-butyl)anmoni um

t et raki s( pent ajl uor ophen borate, tri(sec-butyl)anmonium .
t et r aki s( pentaf'f O 8%%5&//11%&’66# ate, 30 N, N-di et hyl anilini um

tet r aki s( pentmfslbdﬂfndﬁb%%a) o:h@it@h%nate dﬁal\hdﬂll mét hyl ﬁ”: i n: um
yItfls(p fl.uor bor at e N- di et ani | i ni um

benz ltris(pe {sz Wﬂ%ﬁbﬁ&%’?%@?"ﬁ% ﬂWrRPYdFQ?é*thbal ohygtogarbyloxy-,

t et r aki Sydroxyfidoshytd 1y dl'déhx)o Rlum? O&J}ﬁgﬁé orate,

N, N- di n'etlg%];?u I |hﬁ’| u::niﬂ;tsjéttl r at%‘l s(4- tl‘ul Ig%r%?xgg;;&g?fd?ééa}bgﬁ hdred?

6-tetrafl -| %’0‘{?09fé‘Pé° Zggoqqyﬂ_ogqq@@ns), Wathitkg BIPYipQ that in not more than one

pent af | lmbmmhmhydrbcta%&}peluoai‘ ProRFBRNONY Each bél!u%@oeafi\&o%&lb@&rwéréurﬂ l'i ni um
t et r aki se(sgecn afI uor r%m),] borate, -62 2 0 MAR 2007 ,N-di m et hyl

-2, 4,6-tTTw )(ﬁ)ﬂe%[ﬁ t8MPaki s( pent af | uor ophenyl ) bor ate, dimethyl
t et r2§decyl anhvefemed Lestis bdsk s{lard i thothin @m%nﬂibﬂe PRFE@bIS trialkylammonium salts

containing one or more Cjz.4 alkyl groups.
Illustrative, but not limiting, examples of boron compounds which may be used as an
activating cocatalyst in the preparation of the improved catalysts of this invention are
tri-substituted ammonium salts such as: |
25 trimethylammonium, tetrakis(pentafluorophenyl) borate,
triethylammonium te'trakis(pentaﬂuotopbenyl) borate,
tripropylammonium tetrakis(pentafluorophenyl) borate,
tri(n-butyl)ammonium -tetr_akié(pentaﬂuorophenyl) borate,
tri(sec-butyl)ammonium tetrakis(pentafluorophenyl) borate,
30 N,N-dimethylanilinium tetrakis(pentafluorophenyl) borate,
N.N-dimethylanilinium n-butyltris(pentafluorophenyl) borate,
N,N-dimethylanilinium benzyltris(pentafluorophenyl) borate,
N,N-dimethylanilinium tetrakis(4-(t- butyldnmethylsnlyl) 2, 3, 5, 6-tetrafluorophenyl) borate,
N,N-dimethylanilinium tetrakxs(4 -(triisopropylsilyl)-2, 3, 5, 6-tetrafluorophenyl) borate,
35 N,N-dimethylanilinium pentafluorophenoxytris(pentafiuorophenyl) borate,
N,N-diethylanilinium tetrakis(pentafluorophenyl) borate,
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di met hyl hexadecyl ammoni um t et r aki s( pent-af | uor ophenyl ) borate,
di met hyl oct adecyl ammoni um t et r aki s( pent af | uor ophenyl ) borat e,
met hyl di t et radecyl ammoni um t et r aki s( pent af | uorophenyl ). borate,
met hyl di 3n| dro yl nt af | uor ophenyl ) borate,
net hyl di ﬁr%gﬁg@xyl Ao U l%"g ’}é‘frﬂ é ﬁ&?ﬂf%)é&’ I)RoF3ts (pent af | uor ophenyl )
bor at e, dlﬂlmﬁyyhmhdﬁ@{anlmcxyhram&mRJs(ﬁEhlfaﬂﬁd’raﬂﬂieﬁﬂpmitaf | uor ophenyl ) borate,

met hyl di deec A Jni um hydr o ent af | uor ophenyl ) borate, 10
net hyl di ﬁggx%g] r¥ BATERH (d?‘&kﬁagpﬁ\‘r&ﬁ%ﬁié #€) tri s(pentafi uorophenyl)
bor at e, dthyjdcdaldaayﬂamdﬁmydrﬁmmb@Bm&M@Jﬁb siywedi@f | uor ophenyl) borate,

met hyl di oc gmmnl um'}‘b‘%/ oxyphenyl )Jtris(pentafluorophenyl) borate,

met h di 3'8 Sﬂe HRiAreRkR %Hé’ﬁ%ﬁ) tris(pentafluorophenyl)

bor ate, mmhyldltétmle@ﬂarﬁnh@mirﬁI(l%%xl?ﬁhen?t Gapaxhﬁmiorcfy)wgv Béisal ts-such as:
or opheny orat e,

- (i -propyl)amoni mtetra ent a
rret hyl oc?‘g%ﬁ%ﬂff%ﬂ‘?ﬁﬁ' Ei{%ﬁglelawmlwlwﬁamfyuomhwa borate,
net hyl ocmauﬂsaldﬂﬁyddammﬂm&ﬂmh@étfaa}s(p‘ééraﬁwraﬁdemf &ﬂh@nw ) borate, and
di oct adec amoni um t et rakl s( ent af | uor ophen borate; 20 tri -substl tuted
phosphon’i”%‘h%’ggg ‘B‘B{B 2y ﬁ*é@ﬁ%%%ﬂﬂhcnyl) borate,
t et rHEki S@ﬂﬁﬂamtkmfm&ym dﬂ@th B Hayd1 RARGYIpR
tetrakis r?, g afl oro henyl ) (borgr'iaemm(;ﬁglg tirl?hé@% di medt hi}{%henyl’)phosphonl um
tetrakis g tepgkis(pentafiyprophenyDibeidteed oxoni um salts such as:

25 di phem9thﬂamaﬂawaytaﬁﬁﬂoakmrs@pmk?Jhkmmﬂpﬁmhampﬁyn%%orated' (o-tolyl)oxonium
borate, ‘and  di (octadecyl)oxbni um

tetrakis %afl rophen

t et r aki s‘%‘%gﬂ lz?f:tla AP (disdpigleminogiphenybais(repteBuorepenghbarte.sal t s such
as: di (onixoirgsldfshﬂfbﬁgbxugn t et r aki s(pent af | uor ophenyl) borate, and 30

met hpgl cot adec I f oni um tF“"Et raki s(pent af |l uorophenyl) borate. Preferred
(L*-H) + catio BW%ecyl ammoni um and

di met hyl oct adﬁqybmmmmwﬂmﬂt&am efthfildiéphayPMprdi onst ed acid salts as
activati nﬁgﬁ cat al ysts for (&% %@pol ynmerization catalysts is known in
the art, ?%“k SPIEE'HE}?Z‘& cRtaflagioshepgbagate, 5 919 983, 5, 783,512 and
el Se\l\/nertm:th)aﬁctdkmﬂéd?&lfnxﬁdﬂldrﬁ.fthﬁkﬂs@&nifﬁfofﬂpﬂ&yl)&féﬁté{ﬂﬁd ng cocatal yst conprises
a salt - ic oxidiz a noncoor di nati ng, conpatible

ani on rep? ese‘??Il %n’u?ﬁ%ra}“&{l)ﬁgﬁagugo&nﬁ%ome

20 -subsntuted phosphonium salts such as:
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triphenylphosphonium tetrakis(pentafluorophenyl) boraté,
methyldioctgdecylphosphonium tetrakis(pentafluoropheny!) borate, and
* tri(2,6-dimethylphenyl)phosphonium tetrakis(péntaﬂuorophenyl) borate;
di-substituted oxonium salts such as:
25 diphenyloanium tetrakis(pentafluorophenyl) borate,
di(o-tolyl)oxonium tetrakis(péntaﬂuorop_henyl) borate, and
di(octadecyl)oxonium tetrakis(pentafluorophenyl) borate;
di-substituted sulfonium salts such as:
di(o-tolyl)sulfonium tetrakis(pentafluorophenyl) borate, and
30  methylcotadecylsulfonium tetrakis(pentafluorophenyl) borate.
| Preferred (L*-H)" cations are methyldioctadecylammonium and
dimethyloctadecylammonium. The use of the above Bronsted acid salts as activating cocatalysts for
addition polymerization catalysts is known in the art, having been disclosed in USP 5,064,802,
5,919,983, 5,783,512 and elsewhere.
35 Another suitable ion forming, activating cocatalyst comprises a salt of a cationic oxidizing

- agent and a noncoordinating, compatible anion represented by the formula:

63-



R 2007 OX +)d(Ad )c wherein: Ox" is a cationic oxidizing agent
ﬁa\?i ﬁ a ghargt(a of Za+;( _ e)i s an integer froml to 3; and 5 Ad" andi0 MARr 20021s
previously defined. Exanples of cationic oxidizing agents include:
ferroceni um é;dr 0Ga byl -substituted ferrocenium Ag+ or Pb+2. Preferred
enbodi nment s o? ﬁo?"( aﬁ"e those anions previously defined with respect to the
Bronst ed aci dwherainai ni ng acti vati ng (r:]ocat al yfstts,h esgeci al | lyt- as activating

[ ent af Luor ophenyl ) borate. The use o e above salts ac
Lg-f:;?;: ;gfs fg)lxkéﬂ?ﬁa?'f’%'ﬁ%i')@‘zﬂ)‘lﬂaﬁﬁ%@?‘ﬂ’éﬁ?%rﬂfﬁfﬂysts is known in the art,
havi ng been dissxdndsteger fromUSoA; Bnd321, 106. Anot her suitable ion formng,
acti vsati ng co%t al %{st conpri ses&ftla gorrpound which is a salt of a car be_nl um
i on and a nonCodPHf A% REVIUSGElMeH1 e ani on represented by the formul a:

(c)+ A- wher eiemampla@fea)ogjdcs(i@zigglag%&sqt@ﬂ}a@strﬁmtsee%}mm, th?d}gca??yr]].is?bsﬁ?ear evi ously
defined. _A preferred ni.um.ion |s e trityl- cation, that 1 .

tri phenyfeFBFWn?'l‘ﬁ&' °*i'ﬁ€J2'u ‘@f%’fedfﬂéqdé’lﬁmdc@jr #8 HospRienstpseviaskydefinest witly
cocat al yﬁ:tsISecf1@rt.beaﬂdhskédmaid-dbﬂia)fﬁ@rdcﬁﬁftihgE'ocﬁ@f IsY&b&idiy known in the art,

havi ng been .discl osed in US-A-5 350,723. A further suhitable ion formng,

act i vat i Kgekiyretafugophenyhibrate e Lheuse ghifie abrye whiisen agtivarngsegcatalyst fasddition

si | ylo unpdigfierdtonaBORGIOKMWHIH kHoGr, LTRALIAMISIARE AIUS-ARS §5efed by the
for)r/rul a:np Rggf X q+A%¥F\/g_erei n R.in’s_ .Crfglo h;drocar byl , aﬁ% g?% g and A
are as previo ‘?téﬂdé’fﬁb gn forpyngs aetivaige speaAlysteampgises aeampeund whick isecsalab§st s

are tri netdiddnsinl ish bada Réncbériiatides RRPaablk YA6R RipteAML DS 8L Formbifa! €t hyl si |yl i um
t et raki spent a Lulorophenyl borz;lt e and et her sutl))sti tu% adductas t hereof. The

use of the abGvé® sil yliumsalts as activating cocatalysts for addition
pol yneri zat i owh&ahal ysts is known in the art, having been di sclosed in
US- A5, 625,087,. Certain conpl exes of al cohols, nercaptans, silanols, and
oxi Q‘?s with risé’é&é"rﬁa PYBY8R8AYI ) bor ane are al so effective catal yst

activators and iNByprOBousHEdtiAEL Ok PieRrell Carbdifum R iPHE GV cakibY &M fOn-  Such
" discl osed i n us-g-°5, o0 G oium i (DA BN calibhl Wi ks 1 bl e

cat al st SR R G B B Ao AP Bl 1S AP B Fa<e8 HER dmiddiion | ho
f or mul a: polyAnerzaoalchidlydts jid roGmliklihe aMRAVBE Been discldssd @ RALB00h3Charge +a’,
' A further suitable ion forming, activating cocatalyst comprises a compound which is a salt
20 of a silylium ion and a noncoordinating, compatible anion represented by the formula:
R3Si(X"), A
wherein;
R is Cy.10 hydrocarbyl, and X', q and A" are as previously defined.
Prcferrcd silylium salt activating cocatalysts are trimethylsilylium
25 . tetrakispentafluorophenylborate, triethylsilylium tetrakispentafluorophenylborate and ether
substituted adducts thereof. The use of the above silylium salts as activating cocatalysts for addition
polymerization catalysts is known in the art, baving been disclosed in US-A-5,625,087. |
Certain complexes of alcohols, mercaptans, silanols, and oximes with
tris(pentafluorophenyl)borane are also effective catalyst activators and may be used according to the
30  present invention. Such cocatalysts are disclosed in US-A-5,296 433.
Another class of suitable catalyst activat_ors are expanded aniohic compounds corresponding
to the formula: (A""al)bl(Z'J’jl)'Cldl, |
wherein:
A'is a cation of charge +a', _
35 Z' is an anion group of from 1 to 50, preferably 1 to 30 atoms, not counting hydrogen

atoms, further containing two or more Lewis base sites;
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35 Z' is an anion group of froml to 50, preferably 1 to 30 atons, not
counting hydrogen atons, further containing two or nore Lewi s bgsek MARt27,
-64 2 0 MAR 2007 J' independently each occurrence is a Lewis acid

coor di nat ed tq,a%ele st,.an Lew s basgfsitedof 1, gnd %%&:Oﬂilly' two or
nore such J' grSupE" yl%%"&?‘ﬁ%eﬂcet'éﬁ HEACH §OARAICR 1] A hedd WG Lhvyisthesn e
Lewi s acioflZt afidioyionaltyedwiotoy mofé sutis)' groupih@ay bé Joared 2ogdemedid aandlerd having Multiple
and d' are intﬁgﬁ%s fram1l to 3, with the proviso that a° x b' is equal to
c' x d . “YR&“F by 83PH§“¥bcatalysts (illustrated by those having

i m dazol i de, glibshumbéretbn PicdEzaabi de, i mi dazol i ni de, substituted

i m dazol i nide, ; benzi m. dazolide, .or substituted henzi mdazolide ani ons ma
be de%i cted séh nﬁt’i3833|§f°é{§eg(:‘é§|ﬁ°8\/ds‘.°b3ﬁe§’“ epgrovisp.harys ’igiZISEQ%HPC?tX dl'\iN)_ 1A
'-A\NO\I_- J ALt - TINJIs fovegbirg cbcitalysté (iHstrared Eyl%zheﬁe r]gd_Bin@giaadazoéida s“??;tinﬁ%l iM@LZBlid3;

'+ is a.monoval ent cation .as previousl. i ned, an referably is a
trihydr o&%@ﬁfﬂYﬂudﬁrﬁf‘Bﬁinﬁﬁfﬁ%%ﬁ?’&cb‘fﬂzﬁi“ﬁ%‘?gd%ﬁés"@?t"t‘%g@zlﬂeaz&l‘ migshups,
especi al imaybbaepicred fybhatkcalipis follkeey| ) anmoni um  or .
met hyl bi s(oct adecyl ) anmoni um cation, 15 R8, independently each occurrence,

is hydrogen or a hal o, Rygdrocarbyl, hal ogarbyl, hal ohydrocarbg8,
si Iyl hydrocarbyl, or sihyl, (including 10-, di- an

tri(hydrocarbyl)s$ilyl) _group, of pto 3Q ato not,.coynti ng, hy

preferably C -R0Ia-kN7aNaJI| iadHul tNafd'Jor dpheny | Y Bor

tris(pentafl uoropheny m nane. |Exanpl es/of tlhese ¢atal yst gt
rb i ,

include the trihydrg iu p-ec'a%):2 , 0r20

met hyl bi s(ttradecyl ﬁammni%m or mat@?y i s(Bdradecyl ) anmoni u
bi s(tri s(pentafl uorophenyl)borane)i m dazoli de,
bi s(tri s(pentafl uorophenyl)borane)-2-undecyl i m dazol i de, R®
bi s(tgi s(pentafl uorophenyl ) borane)-2- heptadecyli m dazol i de,
bi s(tris(pentafl uorophenyl)borane) 11, 5-bi s(undecyl )i m dazol i de, bi
s(tris(pent af MiBEBphenyl ) bo rane)-4,5-b is(heptadecyl)inidazo Tide, 25
bis(tris(pent %ﬁJ, uorncl)(ph bor ane)i m

bi s(tris(pentaf| tidr op’}%’g’%l‘gc%‘b°ﬁ‘aar%8§"-" 'é’"%ﬁé%&‘i?m ar%gaé??f?l?lmscfetfihydrmarbyl
bi s(t ri speatian|cabern péremying loug erred Cxo alkyl groups, especially the
methylbis(tetradecyl)ammonium- or methylbis(octadecyl)ammonium- cation,

15 - R?, independently each occurrence, is hydrogen or a halo, hydrocarbyl, halocarbyl,
halohydrocarbyl, silylhydroéarbyl, or silyl, (including mono-, di- and ni(hydfocarbyl)silyl) group of
up to 30 atoms not counting hydrogen, preferably C,., alkyl, and

J! is tris(pentafluorophenyl)borane or tris(pentafluorophenyl)aluminane.
_ Examples of these catalyst activators include the .trihydrocarbylammonium-, especially,

20  methylbis(tetradecyl)Jammonium- or methylbis(octadecyl)ammohium- salts of: |
bis(tris(pentafluorophenyl)borane)imidazolide, - |

‘bis(tris(pentafluorophenyl)borane)-2-undecylimidazolide, bis(tris(pentafluorophenyl)borane)-2-
heptadecylimida_zolide, bis(tris(pentaﬂuorophenyl)borane)-4,5-bis(undecyl)imidazolidé,
bis(tris(pentaﬂuorophenyl)borane)-4,5-bis(heptadecyl)imidazolide,

25 bis(tris(pentafluorophenyl)borane)imidazolinide,
bis(tris(pentaﬂuo_rophenyl)borane)-z-undccylimidazolinide, bis(tris(pentafluorophenyl)borane)-2-
heptadecylimidazolinide, bis(t'ris(pentaﬂuorophenyl)borahe)-4,5-bis(undecyl)irnidazolinide,
bis(tris(pentaﬂuorophenyl)borane).—4,5-bis(heptadccyl)imidazolinide,
bis(tris(pentafluorophenyl)borane)-5,6-dimethylbenzimidazolide, _

30  bis(tris(pentafluorophenyl)borane)-5,6-bis(undecyl)benzimidazolide,
bis(tris(pentafluorophenyl)alumane)imidazolide,
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hept adecyl i m dazol i ni de, _ o o
bi.s(tris(pentafl uorophenyl)borane)-4,5-bis(undecyl )i m dazolinide2 g MAR 2007
bi s(tris(pentafl uorophenyl)borane)-4,5-bis(heptadecyl)im dazolinide,

bi s(tris(pentafl uorophenyl)borane)-5, 6-di met hyl benzi mi dazol i de, 30
bis(tri s(bﬂw@ﬁnta@#memv)a)w%ﬂaynd&pﬁ*dmdsz(oudn:ibxs@mg(bmmﬂumﬁml)nlde.,ane) 2-

i t
D1 St 11 o( At | e E o p RO R s s b5 nfesabimiasaohio
bis(tri s(%‘ém@ﬁm&ﬂmmnh@wla)umaucbe&;%)nsa}eptlaﬁqwk()nie?zbhdlel) dazgl i dle e

i i s(undecyl )i m dazol i de,
B: :gt ;: s( pﬁﬁr{s@ %ﬁ%ﬁ% gﬁiﬁ%@ﬂﬁ%zoﬁn@ bi s(hept adecyl )i m dazol i de,
bi s(tAi S(tpfém@?m&@omhm}ﬂamauﬁ%wjdemlﬂhaMhmddb),s(tﬁs(pentaﬂuorophenyl)alumane)-

i I 1 nde I im l| ni
o1 o(t 11 o(eRearHRIRIBRK, SRR bR et S Bk pmidazotinie,
bis(tri s(bgﬁéms(atnwﬂnomhmmmammcﬁebnsgggadti)chlomnmah t ;(;ﬂ]deg lm) qa_zgl i n: idﬁi e

[ =bi s(he ec i m dazo :
E: 28 :: @ E@% uoro %ﬁ%’wﬁ% % F‘B’-‘%Pﬂé‘f“ﬁ%‘%&ﬁfgm dazol i de, and
bis(tri s(Wns(aéﬂtubmcqphewy)bl)xmlann)érﬁebns@n&cpi)Be(nundﬁ@yﬂd)e{)egz| (r:naslagg: |C OCI;oulolé
sal 199 corr esgoMRE RS THENPEF Atk Whineoenalysr ol ehioois Crampal s M
al um numcogedpbhamgt@thdfa&hum 15 M is boron or aluminum Q 1is Cl_20
hydrocarbyl, o pnal |y substituted with one or nore groups which
i ndependent | y ‘B’éQ bdAasYE e are hydrocar byl oxy, hydrocar byl sil oxy,
hydr ocar byl si kylam.no, di (hydrocarbyl silyl)am no, hydrocarbyl am no,
di (hydrocarbyl)am no, di (hydrocarbyl)phosphino, or hydrocarbyl sul fido
groups havi nngléﬁﬂumlrtUm,zﬂhammmndmher than hydrogen, or, optionally, two
or 2Q@smore Q nNHiOHRSH SBMudRiRumoval ently linked with each other to form one

or more fused rings or ring Systens; Q@ is an.alkyl group, optionally
substituted wQ i ©nehysirocadyk opiakibpniibylitues “atby)he grmatp groupaihich QRiepardérly

froml t@RQchffeh@ss h)]d:obc'aﬁy%xmgar%%%}kgts?ox(?r rgf"‘lﬁ\b? L&ngEW s base,

preferably L' 1s reversi coordl na i 80rrp| ex such that
it may b&iRydegserepistyllsgning, hmre«fartrylarmnwbehydrm@l)pmmoedxaiyh;ocubyl)moapmno or

nonodent &ydodafistiffa8 $foupt havirg ﬁ)npp%at%?&hgrﬂaﬁhlg&gé&{, ?r Iont(;J %ﬂt gt he

nunb6 of Lewis base noieties, L', and Arr In ccurrence
is a anf“BFﬁQ: FPUPAARY G Seiplenply bw@riamvam gth¢rgo @mh@ot eldnore fused rings or ring

systems;

Qis an alkyl group, optionally substituted with one or more cycloalkyl or aryl groups, said
Q2 héving from 1 to 30 carbons; _
L’ is a monodentate or polydentate Lewis base, preferably L’ is reversibly coordinated to
25  the metal complex such that it may be displaced by an olefin monomer, more preferably L’ is a
monodentate Lewis base; : L
Iisa humber greater than zero indicating the number of Lewis base moieties, L.’, and
Ar'independently each occurrence is an anionic ligand group; preferably Ar' is selected
from the group consisting of halide, C,.50 halohydrocarbyl, and Q' ligand groups, more preferably
30 Ar'is a fluorinated bydrocarbyl moiety of from 1 to 30 carbon atoms, most preferably Ar'is a
ﬂuon'néted aromatic hydrocarbyl moiety of from 6 to 30 carbon atoms, and most highly preferably
Ar'isa perfluorinated aromatic hydrocarbyl moiety of from 6 to 30 carbon atoms.
Examples of the foregoing Group 13 metal salts are alumicinium tris(fluoroaryl)borates or
gallicinium tris(fluoroaryl)borates corresponding to the formula: [M”Q',L’,]* (Ar5BQ?), wherein
35  M”is aluminum or gallium; Q' is C,.2 hydrocarbyl, preferably C, ¢ alkyl; Ar.r is perfluoroaryl,
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fromthe group consisting of halide, C .20 hal ohydrocarbyl,and Q I iaand
groups, nore preferably 30 Arf is a fluorinated hydrocarbyl noi etg AR 28
| to 30 carbon atonms, nost preferably Arf is a quorlnated aromatic

hydr ocar b f from 6 to ,30 carbon a nost hi preferably
AP TSR TN PRSI R o i SIS M S S S
?t pm(si‘l E)(ﬁﬂtﬂeﬁﬁcafgf:.;:{l@l fgmnmmolaﬁnr@ex@u@ &?thgeetflyl cﬁ@l:lty$ T"E al ;Jm ci nium

ris uor oary rates or al l'i cinium oroaryl)borates -

cor t sspondi ng’ ThE PHEPREATFIEE Toprieh st may sbapbused o conpiptinn Angepeplly s

al um num ;Qéfeg:&l:i bmman% lslaS;mQ&ue?&defyae&myi)almﬁrneﬁﬁfr%bdhyd&a&yl;ﬂolﬁ)ié Arf is
perfl oroar -66.2 0 MAR 2007 preferably pentafl uorophenyl; and S

Ci.8 al kyq° Road Earvgmfgpﬂdtos‘ <3rhops In apph BY5pearty} gIGRR or ¥y ammenigp borgegvith an

|dent|calo]@bn&nabkwlwwf@ummoxmnﬁsﬁf@rabIy, net hyl ethyl or octyl. The
foregoing actiyating cocatal }aIMSSV ‘P’g’ al so be used in conbination. An
Qﬂqa

especi al Iy pr éhemplaeratoisri stemRlqyed pesfespbly ranges from 1:10,000 to 100:1,

tri (hydr aférelpriiably HoRUBod0 d 10: {6 predddiy kbR1a060 & £9 mmmak@whagxsza om |
to 4 carhbons |n each hydrocar byI_ group or an anmoni um borate with an

ol i gomer i ¥ 1Eiel3o pR R8N A1EE 5PN R FTRRIMY AR HrecTan | agnerally atdeask 100 times the

cat aligst / quagadydk wetal m&mqﬂnﬁf&wm &l&RSrdph rhfle, QHareluRedldi@n 1. -
nor e prefcfeﬁr ably from 1;5000 to 10: l 15(? gfaefreOfrpaﬁm)%?ro% r100(()') tonl 1.

Al unox andCUVHAIR calyst 5 gmploxed ip aagolémaaefqt PEAkFo %&%ﬂfw 0.551do fibinesyed i n
| ar ge quaéfetably e a4 6:Y midbt pré@ablyiRiin U I1NE'S: 1t M8e Aln AMAS hduivitif)f cobRAIRAks are

conpl ex on a mol ar basis. Tris( entafluoro phenyl ) borane, where used as an
act i vat i ri§nE3LHEEPlgXad ip §Ppé9¥HP6‘9'équ"ﬁl°&mrﬁBFné‘|‘y Vith th mesalcRBPIst al  conpl ex of
for m 0. 5 1 to 1Rk chialydR! Whettief 6f it Sip¥riéd R 8n} sditabR rfanhed Ry b@ﬁfefd% Weﬁzéom
tg ]}nghe remai ni ng activating cocatal ysts are general Ié enpl oyed in
apprd i rest ?'@&fwmﬁrﬂaﬁwddu%{wmeﬁbmnsﬁr%ét%@gpo exhon é‘?msﬂﬁl@ré PROTYR L S,

whet her  Qbmibitiatish PRefetr@laddftiod PYlyfidtitARe RoRBMERElor uBrdd® ind a6 ol AnL@bILIRY | Z€
15 et hyl eni,cal | y unsaturat ed nmoponers_having from2 to 100, 000 carbon atons

ei t her  al38fEiBRres thereof isFiamed QJRfinspreAlinhalOrFRIMAIE GAMBEYRATEPNHANE ¥inklnoner s
f |Or f use hﬂﬁz&hﬂnbm| willers 6YcBt bospoudiéRtdingg edBeniBuxdatilrRfont lmﬁxaafes oftheafidr 1 ed
ol efins ar | tic or, aromatic, conpounds contai.ning vin

nsat ur T OSSR BN el H e, ROURE R A GRHSA BHit SRSEEHAL | on
Exanpoes tief 514 6hbitiois with'T|_si6lRydiycatbyd giRpE  PréfyddFIORERNSre cng@bmmne and
nor bonene derivatives that are substituted in 20 the 5- and 6-positions

with C 1<ompPRyefisgadpding ethdigegesnorimreangy | é@e@ﬂsn@mpfb@nwﬂ@nwdmeml B n
conmpound %atalﬁfsl aH&i bl%gesgets ¥einden& &Q&lmg@for &se‘}n Byadtienss etﬁWJnlapf Badieene,

and the lik catal ysts and processes herein are especially suited for
use in ngﬁy&?f&flrQﬂie'@f etbxlwﬁmw qthyleng(Rrpeylene eathijenslepentdne atipgene/a-methyl-1-

et hyl enej §ﬁ%ﬁ@%yetk@§éﬂ¥ﬁl%@@ﬂ@é s gk &R 8PLBAERe, propylene and 2

et hyl ene/ 4-net hyl -I'- pent ene an th | ene/ 1- oct ene copol yng E¥as Well as

t er po? ynﬁP%C‘U’ﬂ“géleﬁﬁlleé%éUChﬁF dpysxamele BDM tepolyBeEsonj ugat ed di ene, such as,
for exanpl e, BVt rf%ﬁ'n%ﬁ&faérs iRk ol 1.8 bt RORIRAS ekttt dfodyithe, 2+ 20

ct-ol efins, espeC|aI y et ene, propylene,
lsobutylene 1-butene, l-pentene l-hexene 3-methyl-1-pentene, 4-methyl-1-pentene, 1-octene,

l-decene, long chain macromolecular a-olefins, and mixtures thereof. Other preferred monomers
include styrene, C, alkyl substituted styrene, ethylidenenorbornene, 1,4-hexadiene, 1,7-octadiene,
30  vinylcyclohexane, 4-vinylcyclohexene, divinylbenzene, and mixtures thereof with ethylene. Long
chain macromolecular a-olefins are vinyl terminated polymeric remnants formed in situ during
continuous solution polymerization reactions. Under suitable processing conditions such long chain
macromolecular units are readily polymerized into the polymer product along with ethylene and
other short chain olefin monomers to give small quantities of long chain branching in the resulting

35  polymer.
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| sobutyl ene, 1-butene, 1-pentene, | -hexene, 3-nethyl- | -pentene,
4-methyl- | -pentene, | -octene, |-decene, |ong chain macronol ec@leMAR 2007
a-olefins, and mixtures thereof. Qther preferred nonoirers include styrene,

Cl4 al kyl subs»tdmtade@b@hﬁefsaﬂ@udee&&b)ﬂ&ﬁﬂa@amﬂgwnew@nelm%&@aﬁ%eﬂés
1, 7- oct adi.ene, 30 vi ‘%}[\EYL 1 cI ohexane, 4-vinyl c%cl ohexene, divinyl benzene,

and i xt 7 ELEG AR BaRO °§’taH9F"t§’ﬁ%m°‘E(ﬁ‘i§j‘"Yl€¥?&1 A SRECHBADICkEEN2as. a- ol ef i ns
are Vi nyhofb8iadiaRt &dyIRRhYABHbGefe BN %@hﬁhaﬁ%lﬂ%ﬁnkg g cﬁéﬂg?ﬁpkgg% 65%3&}% fous

sol ution polynerization reactions. Under suitabl roc Ons
such | ond-Ruisas. A -hexener Hmsthybdipgnteng, tmeethyld -pepigel, kyd bottymm.rand Caloidienes. tNiest

pol yngr BFe@ﬂé@hoﬂbﬁE@aWrﬁ&m%s@fkﬁ?ﬁal d rﬁé&%xﬁﬂ@sf&f ﬁ&?ebg u(} [ehDaONONEr S

to give small quantities of ranchi ng It eneandSS
pol yner . SyGre; migugaRf ethyyne, F’b’@heﬁlﬂcb@lnqmmmred dme,legnzbelaaycthmndenatorlmmené

et hyl eneoxamihsmlegé aﬂpmmwmméq% 84;;1%3 ﬁgdin&woﬂg dcw e easrgé’cmﬁt ¢

monomers, 4-vinyl cycl ohexene, vinylt xane of nadi
et hyl i deh@ylmﬁmrme o34 :b@xadlqﬂghat ic a-ol efins (especial I y propyl ene,

i sobut yl ene, ent ene,
and 1- )c/)ctene) g&?%fo gﬁggﬁ &%&M ]'%lgfgggé ?rglﬁgsn%gg% Pﬂ?es of
et hyl®&nearaf ngy:r-éhéa Orrﬁammsle'sslom et hylb'mnezanm mpgtioas;eha isgltermpérytiness €om O-
t o o

et iyl | dernSrinaisEo SoEef Bl Res R0 ARHARILE 000 i BRFRS  Susmieisgy 1 ene
and a no?f&’é&WPLﬂyHDedan?beﬁ‘eSolld§pfetp<aﬁdcypol!m¢rxzhmdmmttmr procese nendidion may be
1,4-h b hed

1 onnPofif QesRBD A Sloport Wpdy . Al o Blor B TERETRY or o

conditions well known iIn
Kam nskyP@yaraflyasectrdengirerd miqu@fm)ma@c employed; arak desisablyt srmprogédmm ther om O-

250Gs pr &ty usst id é)%a%%g&e%g'ln%ﬁﬁﬁﬁﬁ p?o%eésr ‘PH& &%ﬁ&? gr;])%fer%bl% glg eed0 Bahder

at nospher es’ Suspensi o ase
pol yer i #FRUNbIQ RWV'Qﬁtan‘é?lglP}rréﬂse@s:a@bratﬁbMCénn rmyﬂ)t':oeppoetrfmm)yﬂd6 tofl: ldémoreed A

support, r@ﬁg«gp};ﬁmyl@q&llq@a alumna, or a polymer (especially
poly(tetrafluoroethylene) or a polyolefin) may be enployed, and desirably

i s enpl oyed whanost pelymerizagemiegetions theanalayaatioj of calysipopinmsieatpodoytippuridzat i on

process emplSyed WORGH 105 tBrlg{‘@rﬁQ} Gorb1 lo”: agount to provide a
ht ratllhgy of catalyst (based > rmata )ﬁ%glulgpol??l?rm 1: 106 to 1:103, nore

pref rably freniablesolgentpuse: f&mlunlonPﬁ'ﬁ@?nipi@bly#eilqtzldﬂh@trammmtmﬂsmhe nol ar
ratio ofmfaart@baessteoa&wmnh&ﬁ@ér@d ﬁqmeg% Exgﬂpﬂe%éﬂdé idh? Mot Farth dlchsﬁ?.

10"1:1, nore preferably from10'9:1 to 20 SUi tabl e sol vents dse for
sol uti onh515‘51°§‘ 5 spsh ?debapée,lhuaef:wm@mbe@% hmt eatanie ganidymikess theregfider

process genciddiagpiie ny&a&}wn@gudhrhsw&aﬂexaﬁa&aoh%%&ﬁylbmdw%eSt rai ght

and branchgﬁ chain hydrocarbons such _as i sobut ane, butane

hexane, M& %&’he%‘leaﬁféi mixfigeshsrees Baflporinated hydrocaghens @Jcanapqﬂmweqed Eero

hy drasc arduesiss, SardlicASubsyiahQNBNBRE cofpshfls SRk 20 onzEtRt Y leRY &kfag@we
met hyl cyc| hept ane and m xtures thereof; Perfl uor i nat ed rocar bons such
as perf | bepzgng S wﬂy solvents also include hqund olefins which may act as monomers or

comonomers.

The catalysts may be utilized in combination with at least one additiénal homogeneous or

heterogeneous polymerization catalyst in the same reactor or in separate reactors connected in series
30  orinparallel to prepare polymer blends having desirable properties. An example of such a process
is disclosed in WO 94/00500. '

The catalysts of the present invention are particularly advantageous for the production of
ethylene homopo_lymers and ethylene/a-oléﬁn copolymers having high levels of long chain
branching. The use of the catalysts of the present invention in continuous polymerization processes,

35  especially continuous, solution polymerization processes, allows for elevated reactor temperatures

which favor the formation of viny! terminated polymer chains that may be incorporated into a
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25 al kanes, and al kyl -substituted aromati c conpounds such as benzene,

tol uene, xylene, and ethylbenzene. Suitable solvents also include2lg Mok Qoo7
ol efins which may act as nononers or conononers. The catal ysts may be
utili zedgiowinosonymes ﬂhedaby\gﬁ/mgatloﬂ%ea% bPiReh 2¢RH dsk QPR RIRILLFQ YSm Lsitio
het er ogeneous pol yneri zation catal yst in the same reactor or 1 n s%parﬁfe

r eact or s2P@RABCLEY aliowsior Fbé§°°r@ml@ilpfpﬁu°f§ian af tthylenego-ple@ip aom!ynodry/iwingbl ends

havi ng dgstésaddiify BinRRef i e ; roces i,s disclosed in
WO 94700500, Ty Sl yst%s prel ﬁje%%?g‘g’ga%?’F‘?d?n’\gxgr}?‘?’ggnsé?@°'§%{i‘¥’?'&°u| arly
advant ageous fBf PiepRat FAta YRl €ehpasitiohs mey byadvartagronsip einplupedso argare olefin

et hy|ﬁneﬁcﬁyxﬂ!:r@Bﬁﬂné’ﬁﬁ&&%ﬁ%’?&:eﬁg}émemeg B)r' h@gﬁleﬁzuﬁé etl:)qgr% cplgll?gus branchi ng.

The use of the catalysts of t sent tironrn’con

pol yner i $thylersir-plefio exixwess Wit lew fpaels af 4 YH Corabéhnibdusing diere ubtoa fdfoyidaleha at i on
processegy. . vated reactor tenperatures which favor the

f ormati on -8?4 a{ill{iar{]%IOI ? ’grd%aﬁg é‘dglﬁ)eo VHsr O'Bh@?ﬁ? (?Iﬁ VatRd Eaper (PIRpGRBISE- A& i nt o

ah - 68 ngeﬁm vROght (or.lowgmwh/:imgcqspdtmrrgactdawnqhéan@bé/idagﬂg% CFQIBS?IfJ?%dE%iW}anﬁh-
The use al yst conposi t.i on vant ageously allows for the

econoni c% ar?)'?%ag%’??lgc{rgso rattgf ﬁ%ngﬂgflﬁg%qsuéf’?%ms JhRAvEneracaligry physical |

pr oclés s givpperties aad prdcessatility h Pgiferfil LSSkl p6ly mefsQBmpAsH &ﬁ}hc,{g’rpgy_%g iy Hggsity

pol yet hyl ene. The present catal yst conpositions may ‘be advantageously

enpi oyed H PrpicEpgremgnemernPrefrabhyl, gueb pelyimens angpriodyned ielsohntios @RSEs3gnost

propert i@&emlyg@oﬁmﬁggmiﬁw&gne al one or ethylene/a-olefin mxtures
with ow |l evels of a "H' branch i1 nducing diene, such as norbornadiene,

|, 7- oct adi eneThe_cﬁataiXSQQWééiP%ﬁ’e}' Perrrepqm @lﬁehommgbilqo_as ¢apatysoby ®id@isatog ther eact or
t enper atreqifsite cBinPBnenfRb € S8V EH: oMGilugittin %{ch{;}g%gt'oln i g€ ?chlmd attefcglag]g react or

te rat ur Fs and high conmononer reactivit ant ageous El for the
econdni CARYS OTRCEHBMMAY alse bs prepasedand iemplayrd ed 4 antrogenysis caklyst By pdpising, i es
and pr ocepssitglor tNemiPAIR  #Bh & o/thS g siRod Eéx]x.g ril sthylene,  a. ‘éo
a-olefin and_a " H'-brglnchi rpggycon%nolrre_r_. refera 'b?rggnd%%%ﬁ%lnﬂfrpép’sc“ e
pr oduced®iith Exagwissef sichselidsaradudensilice, silicacgeb mhimiya, alags etpandedictays elo);
FiBosiRthak ik o d 5 R alyst
pr 0cess alufiiRosRhk MRS IANRARIT ddbolRI, DA PLERAShA5: A forpgensous cat al ys
by additi on. gf t he f_r equi site cog{r}r)%onent S t% a so J%nfc pgrym(fF?lTé’ﬁc alﬁsh whi ch
ol yner iSFEL12BHPAYPIE e 18 8 RERfkrted gmbadimentsa beterapspsouscatayosis pieparediayreadting be
poly . ; : L
pr ePar edn ingaa THoRIOGNE Preferkty £EROENBOIBLEAR YSthpd AR AL Afing 1€POST ti NG
or chemcg%lgléytat tacni g the r equl s|te conponents on an I norgani c°or organic
par ti cul3TEtY S-SR EX ARPrRYToRlt Sl hy dsdyrad(mispentafitnoro-ghienyljmrats ishdhoa agel
al um naameloaju satodp@ntgdion)-33-Fitkr&y BEPbRdny)mitl BediRR hﬁ@hgc?me or(4- .
trial kyla um ngmlcon‘&gunﬂs, nd %r%anl Cc.or inorganic ;g_o yrmeric terials,
especi al'ty f’)’@w léﬂs. nta ‘I‘f”%&ﬁ?’@?@ F%J%&H‘ftlﬁ’éﬁwa%ﬁhm@mo@g@m@ecat al yst
|5 prepawmpdritby comacbiaiige Ahbiing, BEGAN0Es EAIDRYUAue PR et ARlofedoling i 4
al kyd ) als&l‘rlg pur ifu%np nd th an. act | vating cocatalyst, especially an
anmoni um sal t o W&F&@”&WP £X 15126958 10 theisienos. #lFebiyadserbinasdspositingtoras  an
chemically attaching the same to the support, either subsequently, simultaneously or prior to
addition of the activating cocatalyst.
When prepared in heterogeneous or supported form, the catalyst composition is employed fn
a shury or gas phase polymerization. Asa practical limitation, slurry polymerization takes place in
30 liquid diluents in which the polymer product is substantially insoluble. Preferably, the diluent for
slurry polymel_-ization is one or more hydrocarbons with less than 5 carbon atoms. If desired,
saturated hydrocarbons such as ethane, propane or butane may be used in whole or part as the
diluent. Likewise, the a-olefin monomer or a mixture of different a-olefin monomeré may be used
in whole or part as the diluent. Most preferably, at least a major part of the diluent comprises the a-
35 olefin monomer or monomers to be polymerized. A dispersant, particularly an elastomer, may be

_ dissolved in the diluent utilizing techniques known in the art, if desired.
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ammoni um sal t of
(4- hydroxy-3,5-ditertiarybutyl phenyl)tris-(pentafl uor ophenyl ) bor at €2 QrmAR4 2007
hydroxyphenyl') -tris(pentafl uorophenyl)borate. This activating cocatalyst is

deposi ted ontq, Bpﬂme§3lﬂ:qﬁ5 tndg%'l ug%?p &0 ﬁlvse;ﬂt B red \r'rttz)rlanipven st 8 rrrq%% gmust behe

simlar technique erea renovi ng an
met al coRSfested fromaaieeh and mmﬁusuiibmﬁore Ehlcs@talby calp@rebis agd cmkﬁmhﬁst Bg oOr
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pr epar edrelawone%remegmdumthopresuppofarﬁﬂyfmnrngas,tshe: asaﬁoaé)gaatpld:,ﬁmagai tionis

enpl oyed in rizati a practical

li i %t i on, sl urﬂrxm;'rl;]é(r ’BF%%‘?‘?‘%R on aoll<J maliag:éénse ﬁra‘i‘ﬁ'“f’?(ﬁ‘ﬁ#’glyﬁlf‘f‘?fé‘ﬁ?s in
whi ch t heropm yrﬁ‘eontpwodmmcessw prelfsted it m&xidhy:vemsmhlyhj ethyldepdotionbhyr, atde

di | uent L e or .nore h carbons with | ess
than 5. cobbailsblytal S XSRS R ABoled GRS r i fefe. s BOME- TR b bR Ry,
pr opane wmokksdtherefromy be used in vvhol e or part as the diluent. Likew se,

the a-olefin m % di.f.f erent a-ol efin_nononers may be
used in whol g}?{g?&ga@ H %af]%e aﬁiqe JeHt °ff\lh§§?vcﬂ?°é’f IeIRTAS for camaRg:qut UGk or
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pol ymer i art cu arly, an el ast di ssolved in
Phe a1 vggtuts RoBRELSE reid thlb Sl Bt i oonl cBa FinsH SpPbdTie 65 o MAR
2007  Atcoafainstailiqest, phmecomnpdsed usmhsahuauygxfadmemérs tegethsevith @Sy JoRnt B GANIASRY

cat al yst rote ted from oxyge nd noi sture. Therefore,
the cata lﬁlg@cgrﬁr{p%%)oﬁfée%po and APAT °u'i5té’¥ g ﬁe nehindpripg denssreteds i n an

oxygen anvcbommdEhe,r le7-b¢taberatqrrm;9mard%cne Brag faBb ab hdd,ed t bﬁﬁl9§t6h@cochﬁ3'st dr€actions
are jgerf sence of an such as, for exanple,
nitr % gen&ggﬁ%ﬁéw mttﬁ%lrlr%F ?nztg' FBRIOR gh%éi d 8“5’8 femperalir¢ and Argswe may by
continu metrqibﬂyomdjuxratg tbaf]sol\pnmmemsner Autiopthe catalgud S cAGES Sasiviel IRk 8 86d1RE or | N
whi ch e l. conopnoner, nal ly_solvent, are
contin u\c/)b%gk? Y Su 8l 19 C%té f&ﬂ%{ he rpé’ayr? TEHP SRS is CQHIEOIEBEW%?F atg pfeatplyst addition.
continu dﬂsleshylene n@uetd of the pelfymenprodfict i3 @eterrhined tiyi thgratio oBétyyl¥ Yo tdiforpaRpm Of
the inve f meri zation process
Hé ﬂeQ&?or Q'Hﬁh n?c%gﬁol 8 bty(iﬁzﬁnfﬁ{x\aﬂg% %gkes?%cgbe fed ra?ers é)?thésebcgmﬁmvﬁép

is as fol In a stirre nonoire
ar e 20 ntrF*&mc&F rUymennIendvst molegudayoterght lswptxtmlbdxlopemallarhd camralirig @bl cha| n

L anst CrpoBaRRmioH 1A IRASLON s (FORRALOR bl Ui f QPRORET. SubShant ol |y

of npbnoners, together wt Ehe i ssol ved
pol yrer mqnfwra@l@m wsfeaamsmchmammf hydtoken ipreducdd to tiekredcng, diiewell such as

nor bor nadb et mdard- 964 RGN L cSflesdhenG YL 5%, Benadded, Wi al yst

and cocatal yst are 15 continuously 1 ntroduce feac phase.
The read®Pbfief &hmnaf am@ndbchepﬁeé,sa@d the pelyyneb rodeas istrecivered bjaﬂashd]guiﬂ galeput he

sol gent /niERBRER as Kt laOresidig s&l%rﬁ‘loy iucgl%ql‘édbgéa fdlfe ARS8 1fweecessa%§ncto¥ dyc Plgél 83 or

heating coils, jackets or yneri ZatT oA rate s
the rat durdfer deye lyéfttloadfdﬂulmm Slﬂfhes aaddvylaehmngmnudmi Inof cantiruope booess ther oduct

i s det e&x{&ﬁl ?ééldt:‘ryccttﬂﬁe Jﬁﬂé éataﬂfst ﬁfdr})\élyﬁ{lﬁ in tge &9&9&%@511)’ is from about 5 minutes to 8

hour;, and preferably from 10 minutes to 6 hours.

Ethylene homopolymers and ethylene/a-olefin copolymers are particularly suited for
30  preparation according to the invention. Generally such polyiners have densities from 0.85 to 0.96
g/ml. Typically the molar ratio of a-olefin comohomer to ethylene used in the polymerization may
be vaﬁed_in order to adjust the density of the resulting polymer. When producing materials with a
density range of from 0.91 to 0.93 the comonomer to monomer ratio is less than 0.2, preferably less
than 0.05, even more preferably less than 0.02, and may even be less than 0.0l. In the above
35 polymerization process hydrogen has been found to effectively control the molecular weight of the

resulting polymer. Typically, the mplar ratio of hydrogen to monomer is less than about 0.5,
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the reactor, which is controlled by manipul ating the respective feed rat es
of these conponents to the 20 reactor. The pol yner product rmlgaglMAer
weight is controlled, optionally, by controlling other polynerlzatlon

var i abl egregutelly R8s hiteo b GRRE LRIy 1EDRAEES CHRGE &L?@etfér% 1€ %hQFrY]O.gE'and
previously nention chain transfer agent, such as streamo ydr ogen

i nt r oduc&8WYeE¥enedess dweO; as is well known in the art. The reactor

ef fl uent paMprEct ed wit h a catal yst kill agent such as water. The .
pol ymer solution is optionally heated, and the polyner product is recovered
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- MaR q 0% dan nmore preferably |ess an ,
even nore prefer?ibl F‘e{pess t 3 EE%S%\J& ‘and may even be |l ess than 0.01.
EXAVPLES It i ¥-ranama >§tswep{=rmnned knethg foblowimg manuernt i on is operable in.the
absence of an t en. s ecifically disclosed, The
fol | owi ng exaﬁar%gjgngéﬁggp/&f %\#‘g %ﬂ&%}n Be cFm H’@f‘ umf‘?”ﬁ?)s{’f’lpﬁt @t ‘Pﬂ?q‘w
i nvent i cayadahle fmere Exxan Cﬁhﬂﬂb@l&;bmstandleduraeﬁ dmarthmms fibktl B8 c@'&talt\%i to the

CONt 121 Vel P ASSLBRT SERTAORE: ANRRARLPRGHNA LGl bast s, The

term overnight™, 1t use ers to €16- 18 hours,
o ten@@chrtoma@c cry$tl, Mol o m@ﬁmour@ea%mm&)mﬂ aafcraloautgez&:pl’&l C, and

d ted I
nIlLtXFy e B B T Tl e A B o m IR By 8y

| sopar Eplectioh-d89°Exon Cheni cal s Inc. HRMVS ref ers to high resolution mass

spectroscopy. ur, ng hnlque di scl osed by
Pangborn et a gano?nts? H’l ggmgfkeig'}gsffgz a'(s‘i‘g tsconziny USALsasdiess

soI ut | orfsr dl&lﬂsttorreaactonmk fmmeecdma,nddieedxg, amdafxoramamneﬁltulaﬁdmsleﬂeﬁﬁa&ﬂr y box).
Mﬁ cg'}lell fbi ters d ef qr ecgscggasglr%mlept}; aegcﬂge SOll\c/lgnt 11 Ron honances
and ar e r oF flmve % O actual data collection. Program
ASTRO (available from Bruker AXS, Inc ., Madison, Wisconsin, USA) was used to set up data

collection strategy. . .
Raw data frames were read by program SAINT (available from Bruker AXS, Inc., Madison, |
Wisconsin, USA) and integrated using 3D profiling algorithms. The resulting data were reduced to
30 produce hkl reflections and their intensities and estimated standard deviations. The data Were
corrected for Lorentz and polarization effects. Sufficient reflections were collected to represent a
range of 1.51 to 2.16 redundancy level with an R, value range of 2.5 percent, at the lowest 28 shell
of reflections, to 3.0 percent at the highest 20 shell of reflections (55°). Crystal decay correction

was applied and was less than 1 percent. The unit cell parameters were refined by least squares-of

35  the setting angles of the reflections.
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X-ray analysis was performed in the following nmanner: Data Col | ection: A
single crystal of suitable dinensions was imersed in oil, ParatpgeyR ’ 2007
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i ndesi ngwerebbﬁﬁ&@-tm%trﬂ&ﬁxrd%s@@ﬁrfcﬁla?go' 19@?[5Lb@'§:§tl a%'?x SJ,L%FQEN of
cell parapeters, crystal faces measur enents. and’ t act dat

col | ect i GATCMNG gFheon-kEatems WatedEf lymvetbrqnémrwwemnwgamtm apd MhdfthoH

W sconsi flomdSSé: ciiBdart® I Raw dat a
frames vvere r ead b rﬁlg?%%ze;ﬁ&ﬁl@ng%gﬁcgbg dﬁl %om r%y&iﬁ% O WE™e

Madi son, °v'apeddass Riffersnag Feysier mpégci efised wishoyyany Dopstmiritd. |A190rsdcgmrfot hms. The
resul ti nsgc(q,ag N @gy&ﬁ I d th :
intensities aﬁd es??rirat ed g?%%ga?geggé\??%n?g%?w&rﬁi*%%g%% e r@(t)hrcf eért']éd for
Lor &t z &Hgs-pii 1aFalsudatedye peqvides sferagt fo the eamventiond! Rovalgnisit iefusctioalit pet ed t 0
[ epr esenhindnizéd@NMRItBhal h an Rsym val ue
range of 2.5 percent gytaltk ﬁﬁhgmﬁ%gttl({netqmﬂﬁ%lzggxg Rétl ons, to 3.0
percent at th eHﬁﬂ@%éé%ormnﬁeﬁ’ Fieat atpmiq seettqnaagac(o&and a@oryslblal-dmbcecsm

cor r ect i dfectivasSwappi1E a4t Y sl

par arreters were refi nede@?@m‘é\%@gl gg%é%@[&%n&%g??ﬂ% fgre?fr?yne ang?%asp}%f t he
ref | ect i(&H4)- VorIVop.§5\Rikmingbam: Kynnsh Bresoifresent distibutendd vlkmdal appdreeta).by

i ntegrati on basRent@hcipgexed neasured faces. Data preparati on was carried
out. using program XPREP (avail abl e- from Bruker AXS, Inc., Mdison,

W sconsi n, USA) RifnsllEelrifst@Folas sol ved by direct methods in SHELXTLS. 1
(avail abl e fromwrr p%XS,FCIZﬁq/Z[ o, Wsconsin, USA) from which the
positions of all_ of n%n oy%f %Nere obt ai ned. The structure was
refined, also i RiRgHE ("Ef?i“}‘u (Bo7l- matri x | east- squares refinenent.
The non-H at ons SNEFE[WI(EHZI rlQa)Z\M(Ihp)aH?- Siikre @S the hiBbdrRY rdREIBLAT Sisddodl | Of
the2®d at omnmwroepﬁa;hetu}saémdl n idealized positions and refined riding on

their parent atqQus,, fakned.froma rence-fFourier map and
refined Qi %‘h t any [%E)ar;% gl njt}? 6}Arbc;ejgr?]eﬁt (DA ?)rg) ?eg:gngﬁry extinction was
not appIE e final refinenment was carried out using F2 rather than F 10

val ues. R |?rqadrmunadfedcm&omqyumnahyﬁﬁ@l)elnpeuﬁé?hﬁhe((fQB%QF)?H%?& 3R ;’ﬁ' ;Je
e unctl on a

but |tsf ni mi zed, Additional |

i s mni mhlg Eédii"lﬂ’d’?gﬂ'% ﬂmf’%‘h@%ﬂaab@&amz JB@nfumi ent . at omi ¢
scattering factors and anonal ous- di spersion corkections were cal cul ated
fromvalues fromt hg I nternational Tables for @ Crystal | ography

”

(CHgSi_ ,TiCk
| W4
25 - NC(CHg)s
' (A) Preparation of 2,3-dihydro-2-(1H-inden-3-yl)-1H-isoindole 1-Indanone (10.0 g,

75.1 mmol), isoindolene (12.00 g, 100.7 mmol) and 150 mL of air free, dry toluene were loaded in

a 3-necked round bottom flask equipped with a stir bar in the dry box. The stoppered flask was
removed from the box, equipped with a Dean-Stark trap and refluxed under under N,. GC analysis

30  showed major conversion complete within 7 br (greater than 90 percent). The reaction was allowed
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(1974). Vol. 'V, p. 55. Bi i ngham Kynoch Press (Present di striEutor D.
Rei del , Dordrecht.). 15 Relevant functions: R = 1:(I1Fol - |FckI0 MAR 2007
2:1Fol WR2 = [2[WMFo2 - Fc2)2] / _T[wro22]] 1/2 Rint. 2:11702 -

Fo2( mean)d@hud ad £@lonSl P b hdiO% wadieabedd dndbrtz [l ohe
nunber of r e?l ZCti onosn and gl_i S the“tvot al 20 nnunﬁ@%&%érle%gm e"r]gtgr%ewned w
= 1 /[ a2(W$2)sheropoB 7t Iead.+ Blighivaeipim was applindia(drbpd hear@ito Fe@I0 3 disfx affpl e |

Pr epar at i,Qa : - dar :
di chl or o( Nt (ng?ff" ot ISR ™™ di met hyl - 1- ((1, 2, 3, 3a, 7a-r1)-3- (1, 3-

di hydr o- 2H i sGH @) 8- %61 (d} FTi2ridmnHi),- K32 @l J=ar0ebiz) i1 Bt 6s2( 223 iyeHyid@nt,um N

(20;3213%1\&?%;%9(%4 @dg%%jakgﬁféﬁbsjgzﬁgg%&%?rngl;mone (10.0 g, 75.1 mmol),

i soi ndol ene ( YZ{00) DY 149.ymab.P, BN, 15806,M07.0f 12814, _1i4.9°;€iz4.§'_r1Y2.g,QbH?”e wer e
h'a stir bar in the

| oaded i - ne round bottom fl ask equi pped wt

dry box. ?%Q‘ug lg?'gpﬁfga'gflask was renoved fromthe box, equipped with a
Dean- Stark t r apMsicCalaiddx egHuNG 233 WpdefouN 238 @nal ysi s 30 showed maj or
conver si on co%loste wthin.7 hrégreat er than 90 percent). The reaction was
allowed -72 FaRaraas ot 23dihgdnor (1&fringdgm3tylbHtisdindeledittiunhsalts ol vent was
removed under 236viHg&d-2001 BSiIEENS3-11)-2 H1iSdthddle 8%0%), 1 W DAL i ]l
head. Hi ﬁh vaa&ym@g pmﬁl i eé) a%?i t he ,pote eat@e(lj gﬁ@o@gﬁ)‘[”a@%??ﬁ‘i&ﬁ
traces ofoaMi n@ueRa ({0Tahytsaddes vithhyring to fepm Teb@ions n-Bulé (2.9M jin iexFhe2d bz, 1
H, 7. 32mid1.00mmob) religent whs,adBed®Rer’s AitutdperiBlithng i 00 miBuds R af ofife gkl
1H), 4.59 (s %ﬁ?g% (Og,a J= 2.3 7. 2 e"._13’&:{'§|r5|}'%(&(é§86"5’§‘§g5%35.°1; g_’L%g. 9,
141. 8, 1Bgcpitate iotmed. Tygsonid wps decgnted frameghe bguogndiwashed witl] 2mp hexap@onta ff56. 3,
35. 8 HRMifording thelppddud: as Gkt Ning 283 3204 povide Bflon B33 iefdLRRAr ation
of 2,3-dihyds -Zigsu-l-iarideg- -XDI;])%;ll-flsoi hdol e flon (178 £ 30 BercdpfyicldaREA

2, 3- hy%"t%’f‘%-gm 1%@%-?‘%--39%- HG SRSFReASPRY ipdicasedl e presense ofmppipximatelys.33 1 i ed
in 70 nlequivalehefRexand llvi@eser fofRulilyeias added with stirring to forma
solution. n-BylLi_(2.5Min h 1.00 mml ) reagent was added

exane, 4.0 ni,
over 5 mnute Dol d-481(drIréd Hzo FHR G- 131 Tk (e SHS 654 () 2Hp 636 &k 8=3.3 Hz,
preci pi t Byes 5o(dyees.4 Faj anseky ¢, yas decanted fromthe liquor and washed with
70 nL hexane @ i af fordi n%ﬁt gfggroduct as a free flow ng ol.ive green

@a frit _
powder ani on (& 78 (GHF DY) GdAednt2 aRB4r122.6,120.4,119.7,118.4, 1133, 111.8, -
20 104.4,83.9, 60.0 (hexane at 32.5,23.5, 14.4).

3

O [3-(1,3-dihyd_ro-2H-isoindola2-yl)-lH-inden-l-yl]-N-(l,l-dimethylethyl)dim.ethyl-
silanamine

2,3-Dihydro-2-(1H-inden-3-yl)-1H-isoindole lithium salt (1.64g, 6.86 mmol) was dissolved
25 in 10 mL of THF and this solution was added dropwise to N-(zert-butyl)-N-(1-chloro-1,1-
dimethylsilyl)amine reagent (1.47g, 8.91 mmol, 1.3 eq) in 40 mL of THF. The reaction was allowed
to stir for several hours, and THF and excess electrophile were removed under reduced pressure.
The crude oil was extracted into hexane and filtered through a medium porosity frit. Solvent-was
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15 vacumm drying). Analysis by 1H and 13C spectroscopy indicated the
presence of approximately 0.33 equival ents of hexane sol vate peQ[ﬁgAmy%ﬁ
weight. "H (THF D8) S: 7.48 (d, J=7.2 Hz, 1H), 7.12-7.28 (m 5H), 6.34
2H), 6. 25ex{x&4ed~ﬁn&r3edﬂécd prédstire t§g|59th(:(éesw1:d' roﬂué"%s eralé fgezx}gﬁi 6}%

( THF D8) 4, 128.0, 126.8, 123.4, 1 6, 120.4 A 13. 3
111. 8, 2‘6“‘1‘0 -HPErgeRtly  60. 0 (hexane at 32. 5 23.5, 14. 4) (O

(3. (1, 301 hy @by 808104, 21 &6 dehk Yl i Vi), s¥olr!soled 'sﬁ'f”% Chy3 44 et

hyl - sil anam ne
2, 3- Di hy & 812 050Hs,i ¥BeR-23($I6H)-1H- i soi ndol e Iithiumsalt (1.64g, 6.86 mml)

v 08 2301 Yol iyl T e 8, PO UL, 308 Lkt 68 300, 41 PR et

mol , 1. 49. éq¢)3 §,34.000.44, -0.98 WPCI/LIIYMSFLBB@MIMMAESM&E hifoBsherié Pressute fof SYsitive

exc ctrophil e renoved under. reduced
several Wi A0 B0 pERTSL ) BESL SR gLl STPYEC UNter f sdced
medi um pH*()kilOtperEntthﬁrlSc(iSO/wtenvyas -73 2 0 MAR 2007 renoved under reduced

ressure to Si.re ro S ener reen oil (2.40g, 6.79
anl 96. 5 pg E{ fi’-” gﬁf )qs‘%"&l‘@‘tzlyg) {%‘“%H)"y M lcqﬁnemethﬂ)‘%e‘{lm 1H),
6. 90107 1€lla(nnm|®|,—|)i;htlﬁuﬁx7s(ak 1H), 3.34 (s, 4H), 0.56 (s, 9H), -0.21 (s, 6H).
5S"C("H (CeD6) 8: 1479, 147.2, 140.7, 139.0, 127.1, 124.8, 124.0, 122.6,
121.0, '104.8, 56.7, 5, 43.8, 34.0, 0.44, -0.98; APCI/LC/ M5 using _
tol uene eluent at at o pric pressure for positive ion, me (percent ion)
363.1 Parent M H+, 106G=pRércent), 233.9 (25 percent); negative ion: 361.0,
M W (100 percent), (231.]18 (50 percent). (D) _ N
[ 3- (1, 3-di hydro- 2Hi sgiidol - 2-yl ) - 1Hinden-1 -yl I - N- (1, 1- di met hyl et hyl ) di net
hyl - 10 silanam ne, dilithiumsalt N _ ~ S~ CH H3C LiNt-Bu To a 110
nm. hexane sol # taining 9.357 g (25.81 mmol) of [3-(1, 3-di hydro-2H

LiN—t-Bu
To 2 110 mL hexane solution containing 9.357 g (25.81 mmol) of [3-(1,3.-dihydro-2H-
isoindol-Z-yI)'-lH-inden-l-yl]-N—(l,l—dimethylethyl)dimethyl- silanamine was added 33.9 mL of 1.6
M n-BulLi solution within 5 min. During- addition of the n-BuLi, a yellow precipitate appeared.
15 After stirring overnight, the precipitate was collected on the frit, washed with 3 x 25 mL of hexane
and dried under reduced pressure to give 8.85 g of product as a yellow powder. Yield 91.6 percent.
(E) Preparation of dichloro(N-(l,l-diniethylethyl)—l,l-dimethyl—1-((1,2,3,3a,7q—n)—34
(1,3-dihydro-ZH-i_soindol-Z-yl)-IH-inden-l-y_l)silanaminato—(2-)-N-)n'tanium In the drybox 8.43
g (22.7 mmol) of TiCl;(THF) ; was suspended in 150 mL of THF. To thié solution 8.51 g (22.7
20  mmol) of N-(tert-butyl)-N-(1,1-dimethyl)-1-( 1,3-dihydro-2H-isoindol-2-yl)-1H-indenyl)silyl)amine,
dilithium salt dissolved in 100 mL of THF was added within 5 min. The solution was then stirred
for 2 h. After this time 4.11 g of PbCl, (14.8 mmol) was added and the solution was stirred for 2h.
The THF was then removed under reduced pressuré.. Half of the remaining residue was transferred
toa th_imblé and it was extracted with 130 mL of methylene chloride using continuous extraction
25 outside the drybox (9 hr). The second half of the residue was extracted in substantially the same
manner. Solvent was removed under reduced pressure-and 80 mL of hexane was added to triturate
the residue. Black-green solid was collected on the frit, washed with 2 x 50 mL of hexane and dried

~ under reduced pressure to give 7.92 g of product. Yield was 72.7 percent.
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i soi ndol -2-yl)-1Hinden-1-yl]-N (1, 1-di net hyl et hyl ) di-net hyl - sil anam ne was
added 33.9 nL of 1.6 Mn-BuLi solution within 5 mn. During add@ty MAR @807
the . n-BuLi, a yellow precipitate appeared. 15 After stirring overnight, the,

precipitate t n,.t.h rit, shed wi_t h x. 25 nL of hexane and
dri ed under r%gggdésgg'eoggh@e3é)og'§I (?eglé).’é lg" g#{)’ﬁrogdgczﬁ’gé'-ﬂf 1t HewSd8wder .
Yi el d 91(dB2BECent3.2 He)s.Jor(epah) AL i 0N4 Dm, 6H), 7.66 (d, 1H, *Ju.y = 8.4 Hz), 8.13 (d, 1H,

di chl oro;(JN- (_Jg,ih;bgi met hyl ethyl )-1, 1-di methyl-1-((1,2,3,3a, 7a-i1)-3 o
(1, 3-di hy¥¥ 0-"2HiSoi ndol - 2-yl ) - 1Hi nden- | -yl )si | anami nato-(2-)-N-)titanium
In the dryboXEgfarfple 2 OPrep#rafio NOP(N-(19-diki 1,13i 5 s [ .1).350 L
of THE To .this sngllau.ti_ong& 51 %9017 '?ﬁgmﬁgﬂﬁ L1uilRy RYSACNSSE7d-0)-3

of N- @t er(tlQUUPW')):Zﬂ-mlpiold?-'natlgwpenﬂﬂ)?isanarnma-}zh'k)ﬂywhﬂdra@um )- 1Hi nden
yl)silyl)amne, dilithiumsalt _dissglved in 100 ni.of THE was added within
5 nmin. The solu i@ﬁfor 2 h. After this time 4.11 g of
Pobd 2 (14.8 nmol : ( and the solution was stirred for 2h. The THE
was t hen renoved under\ reduced pressure. Half of the renaining residue was
transferred fewasthinble and it was extracted with 130 nL of nethylene

chl ori de usi ngaaf)n‘t\irn H&"é%(tracti on 25 outside the drybox (9 hr). The
second half of the Si dué”tras extracted in substantially the same manner.
Sol vent was renoved /under reduced pressure and 80 nL of hexane was added to
triturate the roye. Bl ack-green solid was collected on the frit, washed
with 2 x 50 nL of njgexdhe and dried under reduced pressure to give 7.92 g
of product. Yield was 72.7 Ber.cent. -74 2 0 MAR 2007 'H (THF-d8) 8: 0.71
(s, 3H), 0.8Hn¢hs drgiax 0.412 afjthe dichlonafN-(I5!-ginethylettnf)-1,23imethyt-11§1,2,3 Ba JanF348
(d, 2H, (R3Kifydro-3Risdind8)2-yB:18indG 1- : 4877 AR el oGl ds 1 H,
3JH H = (8. 4 'Hl?lz_) ,j%.'%gbg%z yfi 13‘?‘“&%’3# ‘#fpé“aéf?‘%“’“f&?.*ﬁé;‘%@pﬁmﬁz‘ ‘B‘r“é’@g"ra%t i on of
(N- (1, 1-nsphed i B mlyefjBra0. Ta thissohyion )46 i, 2,33 ngnolYef MFLiZ1.69M fri ether) was

o uid” B drbghile Rl stinplondl ) SR, ) R BROITEA B AT s dmolfERlY ) o
0.4 g ofthe Sh’éltidi]. vhs girgd Kor(30, minuesreith as teployedlynliechiedmeth ptessuke and the residue
2 (1( %: (ZZII %’i‘/g,?%%a-i |1|Qsc %%fﬁﬁ%lf“-"?-'?iftwelﬁwi) (e A2 Ty sqlpton filtered; apdtbefilgie) ¢ i t ani um
(1.1 nrsiipores to diysess lunéat reduc@tpressuroto five@268Toftdiystallsiel ddtd red sdiid4 Srieth (2. 32
o) ks ey 4 LSO, R AR AISHTLE RN Se L Sk, over @
was 18t i repseflupestasFigund hettasked Er2® was renpved under reduced pressure and the
residue extn i nglt ol yen 1, XL Ur / (2. x 20 m t he
solution fil t%gééﬁ,b xa\'nnotd&t(g’?@i’ ?tﬁr &t @% §\921E)’01§§1’ gﬂgi%%g‘?%%’s(é %}lﬂd‘é%z {dedidced
pr essur 8ituo= bi. VEz)) 536 8d, gHOTJuGr=y St THIL)] 5186 GATHK), 6.90(t5 DL 0Ly, Y& 1), 6.98-7.13

(m, 5H), 7.52 (dd, 1H, *Jy.x = 9.0 Hz, “Jyy = 1.2 Hz), 7.75 (dd, 1H, iy = 8.7, Hz, “Jiuss = 0.9 Hz).

PC{'H) (C4Dg) 8: 2.37, 4.47, 34.65, 49.83, 54.54, 56.66, 58.01, 84.47, 104.34, 122.68, 124.10,

20 124.16,125.11, 125.48, 127.36, 128.30, 133.42, 137.80, 142.99. "’C (CsDe) 5: 49.83 (q, Je.u =
119.0Hz), 54.54 (q, 'Jen=119.8 Hz).
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was 75.5 percent. The single crystal X-ray structure (ORTEP) of the conpl ex
was obtained and is 15 reproduced as Figure 1 attached hereto. 2t (ARG
6: 0.08 (s, 3H), 0.54 (s 3H) 0.67 (s, 3H, 0.73 (s, 3H, 1.50 (s 9H)
4.62 (d, 2H, Hz)

1H) 6.91 (t, E%?]-'Jf;b'ﬁﬁ 'ﬁpa”?"g ofd c“°6°‘é\3“7‘2 ‘.‘L'g‘e“(%‘ﬁslﬁ)‘ ‘di'P'seZY{‘&&(l 213411* T IH H
= 9.0 Hzn)-Ml;s-uihydﬂu.mhh:)ndoY-27y5)—1Hdnde1: Hyl)stdhhiinacsd ZZ}NJgEtaanIH H=0.9 Hz).
"C(H)(CGD6)6 2.37, 4.47, 34 49. 83, 54.54, 66, 58.01, 84.47,

104. 34, 122. 68, A , > 11, 125.48, 127.36, 128.30, 133.42,
137.80, 142.99. Y43 64 (q, 1Jc-H =  119. OHz), 54.54 (g, 'Jc.H
= 119.8 Hz). -75 2 D—Hg 2007 Exarrpl e 3 Preparation of -

di chl oro(N- (1, 1- di th Iethyl) 1,1-dip henyl-1-((1,2,3,3a,7a

ri)-3-(1, 3-di Ay T
i soi ndol - 2-yl Ph= | n}:i'én | )silanami nato-(2-)-N)titanium Pula--Si Phi \
/ SCI N "CI H3C-/NCH3 C (A) Preparation of

13- (1, 3-di hydro-2Hi/soi ndol -2-y1) 1A-inden-1-yl]-N(1,1- 5

di met hyl et hyl ) di | -silanamne To a 1.73 g (5.98 nmol ) of
N-(tert-butyl)-Nglc -@fsl oro-1, | -diphenyi)silylamne dissolved in 25 nL
of THE was added 1. 432 g (5. 98 mmol ) of

1- (1H- 3- i nderi) )Erepgration of [Ry(dScihydro 2 -isdisidoh3-yl)-1 H-indem-tiyljsii(1,14di ssol ved i n
25 ms of diddebnyleffyl)alpheA-shsffthin@n M xture was stirred overni ght the sol vent
was renoved under_reduced pressure. The residue was extracted with 40 nL of
hexane and fiTa%}-&hg G W%@D\?@P&(fqmbuwléﬁb(ﬂe@lqmddFdlplEdukmlgllapmm:sbﬁeginVl ng

i 882( gfzsll ﬂg)%ﬁnﬂ&@é(iéa@&d ﬁ&sz’gg %&%B%‘P Hgﬁbj\ﬂgegyl() gég‘%’%})%lﬁ%so%f xayl)
5.55 (d,ltBipm ssindissolved m25mipf THE, fdter the reaetiorsdinise waQstxﬂre&lm)qmn@thBe solat ( m
120 7 ol Tefoukundteauced pAsdetl miktsiad Sy dorlab SRR oBrecdie 31l ®

50.03, 56,48, 103.88, 120.97, 122.50, 123

127185 Spiveniyues remayed undey ruced prasswe EiyinglR85286 imms6 pRdyct wﬁclm@-gréﬁﬂ 84,
141. 17, resldife. 15, 148.54. (B) Pr epar ation of

[ 3-(1, 3-di hydro- 2H-i soi ndol - )-1H—|nden1¥I -N-(1,1-

di met hyl et hyl STdF@efri- °7s<ﬁ|9etﬁahql%és L) 151 Q9K LU, Shilst= 2@%4@65@ 2, “hesabes and

10 i t oA (8OHILSQ™: FONESY, BI4BYd 31067, 04 8- 1), 0872000, 1 98), ¥5.7.6 (m, 4m),
7.70 (m, 2H). |
15 BC{'H} (CsDe) 3: 33.69, 40.78, 50.03, 56.48, 103.88, 120.97, 122.50, 123.89, 124.66,

- 124.90, 127.00, 127.35, 127.63, 129.44, 129.48, 135.75, 135.86, 136.22, 137.00, 138.84, 141.17,
146.15, 148.54.

B) Preparation of [3-(1,3-dihydro-2H-isbindol-Z-yl)-lH-inden-l-yl]—N-(l,l—
dimethylethyl)diphenyl-silanamine, dilithium salt
20 To a 50 mL hexane and 10 mL toluene solution contammg 3.062 g (6.3 mmol) of the N-
(tert-butyl)-N-(1 l-dlphenyl) 1-(3-(1, 3-dlhydro 2H-isoindol-2-yl)-1H-indenyl)silyl)amine was
added 8 mL of 1.6 M n-BuLi solution. The ligand was only partly soluble in hexane. During
addition of the n-BuLli, a yellow precipitate appeared. After stirring overnight, the precipitate was
collected on a frit, washed with 2 x 25 mL of hexane and dried under reduced pressure to give 2.50 g
25  of product as yellow powder. Yield was 79.8 percent.
'H (THF-ds) 8: 1.21 (s, 9H), 4.51 (4H), 6.17 (s, 1H), 6.48 (m, 2H), 7.07-7.27 (m, 10H), 7.51
(d, 1H, Yy = 7.8 Hz), 7.94 (m, 4H), 8.10 (d, 1H, *Jyy = 7.2 Hz). _
PC{'H} (THF-dg) 5: 38.83, 52.41, 59.78, 94.90, 112.62, 113.90, 116.25, 118. 10, 121.69,
122.55, 124.36, 124.77, 126.02, 126.37, 126.91, 133.38,°137.22, 141.99, 151.82.
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(tert-butyl)-N-(1,1-di phenyl)-1-(3-(1, 3-di hydro-2Hi soi ndol - 2-yl ) - 1H-i ndeny
|)silyl)am ne was added 8 mL of 1.6 Mn-BuLi solution. The |igand yag 8y
partly soluble in hexane. During addition of the n-BuLi, a yellow
precipitate a RE ?red After stirrin overnl ght, the grem pi tate was
“col | ected on 2 } ep%‘é‘ﬂ‘eﬁ%"{'?ﬁ@k thyjethy Bl sbdipieryldr (ba3dadem)Beduced
pressure(t,ndgiyum-iflﬁ&nﬂd@- flmmmqtymamhhﬁw QQVN?ﬁtan.uYﬂ. eld was 79.8
percent. 'H ( THE- (Ar))f % és TH](' , 1H), 6.48 (m -
2H) 7.07-7. 21 PRAoDeK) 8672 6% 2*(lﬂlol>ffiﬁ1CIzi Hwasruwem}hn%qur'ﬁHFmp 8. 10
1 H, tiddiddor 2.602 gkiz.d2 mifol)of k- g(imﬁy%)ﬂ-ﬁrsmg&)l-&?l) 51%-11%11-15)%13]]18(1,294 90,
112 6% %13 92 %6 25, 118.10, 1 6. 02,
126. 37, {PEthyfethy]gphenyl-sifapamns, dilithiumysalt dissolvedin 307w of THRRR@s 26T withig)!
Pr epar at tn(im m‘e sdlluﬁlsﬂ FaOhB (tﬁre&f&'4@?ﬁxHYAﬁérhML timd 031 @'o? PbCl, (3.3 mmol) was added
henyl - 3, 3a, 7a-n) hydr o- 2

i SO ndoI ’E’ ‘9‘1" Solugnivwag é‘rﬁ"‘?fl fﬁf ﬁgsrlnlnarTzEmTﬁﬁ:t ‘&as thenremoyepundermédwaed presshe. The

dr yboX, 1regi@de @ad forsQrddt®d Vie0h xfb%%f%bxyl&m%ﬁmﬁymg% IS%IV%Qt\U}SeroveA_' F.
To this solution 2.505 g (5.02 mmol

[ 3- (1, 3- RIRHSERed proseis Ha‘twg pblggly solig). Thrd@ﬁdme- loft pf the rit, Wias §xtracted with an
di met (hyl £ddityondiciop Ranyt méthyianRamionge. e éot%h%s%@%&veg L 9# Aaded es%lg'e rrk? of THE

was added within 1. mn. The sol ution was |rrecf % er
this tinlgs @Ealgedoffmpbetzxw"snsm? 9omgeda@déa mLanfdxexame “aelad:icldo Mnnas

stirred §pfingdfor Mubur, fﬁb@olﬁ'ﬁs‘@@ﬁec&éﬂ%ﬂ arfﬁm%d'\mﬂ%b Legf'}i“e‘i%]epanﬁgﬁw l?néie [ne

resi due \Ngs first extracted with 4 enec ori
e

filteredciuss PSS IQS Yeeknin el th‘iﬂf‘é’é‘?d Rfe@lfééscp Cbﬁleslgnleeolhdaa'léue}dgva 6412ack
SOI I d T;b't&:chesll'tﬁlé&gleﬂbfd«st@ﬁ( faf Smfckiré (ORBERYIFHRChHA le%poﬁﬁnéparﬁiﬂg}e Hanal 100

gylen chloride. The solvent was renove er re essure.
The_ soI‘?S atfached Berdion bot h extractions were conbi ned and 30 n1_ of .
hexane was adgge fs: €136 (S i oy b I l.lected on a
frit, washed V\A@GDé ( 9H5 l@ﬁgma%) §r| gg’ d}é &eAdﬁ%)mgﬁ (gs:%lﬁr}é Ao give
1.95 g of2-}Ha, #8&(s éa),ﬁr%dé»cl&l nE U ), ﬂmﬁtéHsdhhd7M{e)LmWa$6(ﬁx46H)

percent.74he (@i, @Hi@s@éhﬁsﬁﬁj 843 (@SS, Udé‘ﬁﬁz{ ORTHP) of the COWD' ex was
obtained and is reproduced 15 as Figure 2 attached hereto. 'H (C6D6) S:

1.36 (s, 9H), Example ¢ [Brepagation ofyeN-(1g1-dimpeth@gthyht1-1-dighenykz (1,53,34,74-6)-32H,
3JH Bo e o = 9 0 7.00 (t,
S d AL&?dLE%d#&JzHE Aol s ¥l)-]ﬂ-ﬁ)nd rﬁ%%)sﬁ&?nﬁﬂf ?Wd&!ﬁ‘h 'i;_‘%‘é‘"(‘m 3H§

8.13 (d 1 Hlnstﬂ-dnﬁ\gqx%‘*fng chlcEst Lledmelhywad)alt,ldmhaiyl 1-((1,2,3,32,7a-n)-3-
N-(1,1-

(A Gt . ghindidofs %D“gf”*ﬂw bty B IR 1 P e ny ¢

t ani um |9sselmed l@ﬁ?ﬂ@xotﬂl%}'lgﬂ@f To this solution 1 1 mL (1.75 mmol) of MeLi (1.6 M in ether)

di chl or q&d&aaaedjdféy“n&t‘bmie%mlg)ovémlz Hgﬁ&e@%? )Aﬁ{ e zid%ing{l 8?%% ?q_ titanium

(1, 3-di hydr o- 2H-i soi ndol - 2- anam n
(0. P8 mfBmpleiedsthe gnlutias) W/iédﬂir RE5ninytesdi Tétrmzd: ethdrives rerﬂ'@xeti hder sahucddi on 1. 1

. 1.7 T n € € racte o 9ncd
o Al e b LS 158, AR SRt 119

fi ltrate evaporated to dryness under reduced pressure. Hexane was added (40 mL) and the mixture
was stirred for 1 hour. A red solid was collected on the frit, washed with hexane and dried under
reduced pressure to give a first fraction comprising 210 mg of product. Solvent was removed from
30 the filtrate to give 115 mg of a second fraction of the product. Total yield was 78.1 percent. The
first fraction was dissolved in 3 mL of toluene followed by addition of 15 mL. more toluene. The
solution was filtered and put into a freezer (-27°C) overnight. The solvent was decanted and the
resulting red crystals were washed with hexane and dried under reduced pressure to give 80 mg of

the desired product. The single crystal X-ray structure (ORTEP) of the complex was obtained and is
35  reproduced as Figure 2 attached hereto.
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25 conpleted, the solution was stirred for 50 mnutes. Then the ether
r enoved under reduced pressure and the residue extracted with a & kAR f
30 n. of toluene and the sol utlon filtered, the. filtrate evaporated to

wes St rred T or Capas: 0GR S LITER, W H ALARR o Brb. A e W e
hexane and-7Tdids.&4uddar(d, %&Goedlqlﬁ Hs,smrde, St(ts ©i l\I‘EHa) fel, 10, éﬂc@pphom Hz, C¢),

te t
AR o R L R e T NAS LR AR T SR
percent. u‘Fh%S Hej Vst = Bi0dds, HIA), Ad9 (dj 155 &, \eB. 1 Hz,3ﬂ'}‘,|_7 m 782 (2005 H19] Frmveds by

eersy " I I 19 el R M T b e e

crystal s 2BeH22ashed wi th hexane and dried under reduced pressure to give
80 ng of the, i ) ,~Jhe_s ta X-ray structure (ORTEP)
of the conpl exgjﬁgﬁsI w{igggéﬁﬁlﬁ 1%‘@%112);9 Q,celé) as: 6It|(%lﬁ)e57?4é€i@c$ﬁehﬁ
hereto. <{CT), 20039\§&R), 20@39(CH)(1@6126)( &t)012£61§:5) 3. 1!3*(016'5) 125%6?@4) ?28 (o, 2H

H12 1 11.
erzH = ?‘g 43 Hé‘% 5355 @ %’5(%‘(727 19999 lﬁQ)B lé3ﬁ®<c(uet) wwmiwmcgzm
%L |1_{09 3377(4ﬂd;uat2)l-|1373611ﬂqh~ht=;d157@3Ezuatjldlrb91;@uﬁg?’ HZHZ H41§L H6_9g (()tHleH

15), 7.19 (d, HI%@@ pe- Zléﬁ ﬂcﬂzlllﬁﬁ)ﬂz €129562328, Vo =419.9 HzIOI3)H20, H23, 5

AR H 2 1o e P de i Pl iRy STl bl S o)

51.21 (C33:73-N-3¢13ai Erge)ﬂ-lsmdeliz-mlmi)ndersr-yasila@m&)tﬂzsgm)a.m(ﬁnl)
105.39 (C2), 122.69 (C_15), 124.47 t)., 124.62 (C5), 125.18 (C8),
125.36 (C4), 127.35 >35, 128.82 (C7), 130.00, 130. 13,
133. 49 (quat.) " 136: 67 (C22), 10 137.45 (quat.), 137.61
(quat.), 137.95 143.93 (quat.). 13C (Ce6D6) 8:51.21 (q, 'Jc.H =

118.9 Hz, C12), 5E(32-¥! = 119.9 Hz, C13). Exanple 5 Preparation of
dlchloro(N-(l 1- th::%ﬁ ¢, 1-di (p-tolyl)-1-((1, 2, 3, -

3a, 7a-1) - 3- (1, 3=twHydr o- i soindol-2-yl)-1Hin

den-1-yl)silanam nat ogc2-N-N-}-titanium O N C H3C4H3C CH3 15 (A
Preparation of N-(tert tGHs) - N- (1,1

p-tol 1) -i-¢( 341 3-di hydro-2Hi soi ndol -2-yl)- 1Hindenyl)silyl)am ne N i

HNI - Bu To a®. ?oepgr{@nsg Nrtterr-pubipN-(1 &t tolylt ly ()L R-dilly driod 265 soibdol- By If-3
p= toI yl) sHliddens) g]g,l)qhﬁﬁpl ved in 20 nL of THE was added 1.279 g (5 35 nmol )'
of 1(IH—3|ndenyI) 1-(2,3-di hydro.-IH -

U

HN\t Bu

Toa 1.70 g (5.35 mmol) of N-(tert-butyl)-N-(1-chloro-1,1-di(3-p-tolyl)sitylamine dissolved
in 20 mL of THF was added 1.279 g(5.35 mmol) of 1 (lH 3-indenyl)-1-(2,3-dihydro- 1H-
20  1soindolinyl) lithium salt dissolved in 20 mL of THF. After the reaction mixture was stirred for 9 h
and then solvent was removed under reduced pressure. The residue was extracted with 40 mL of

| hexane and filtered. Solvent was removed under reduced pressure giving 2.806 of product as a gray

solid. Yield 101.9 percent.
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20 i soi ndol i nyl) lithiumsalt. dissolved in 20 nL of THF. After ch r@ggtzm?n
m xture was stirred for 9 h and then solvent was renoved under r du :
pressure. The residue was extracted with 40 nL of hexane and filtered.

Sol t

ooy soltd ol g G PhERS MR ' Bt A P e 6 1 8 [

OH), 2.01H(’dyn3H).] Ha), 957((3 1EB i1 41 IPHEXIS. Si(dHJHSJ,IrLLH.zq Hz)56.94222 (4, ﬁm)(d 1

H, ZJH 3 2 H, 5

D21 g e g, Bl eend 485 B g9 el i< P el

H, 3JH— Jmemﬂlﬁ 7.67 (d, | H, 3JHH—78Hz 7.83 (d, 1 H, 3JHH—

7.8 . : 3 09 50. 05, 56. 56,

104. 8 120 988{%52&5%%%337651 & fz‘}sfil]‘w 5}’4’5836 Z&é@“ é% 12098, 124,46, 123.84,

igg gs 123, 7052312143@49& B3RS, 11852, 3)89 (F)).4;352 950t133L§£6 1?&% ??59?&86{)1?1?8%5(1 '1
reparati on o er u ,

p-tolyl )il‘fb]()(slyxg(% ﬁ‘g@?ol%ﬁ—% i%% -2- ylo) 1H indenyl)silyl )amyne

d:c | |t :1 hi Kbm%tsal (B)mreirmﬂoﬁefm(:dmmm.l\sgl Hpkdiy)-ENBRRYdREL 22 iétRd -2 31)- P Ol )

(0] e er

{
tolyl)- %“Yé)i"ig) 8¥T‘f{78}l{5'(“2'ﬁ! f’g‘m ndol - 2-y1) - | Hi ndenyl ) silyl)anine was added
7.4 10l of 1.6Td% 50 mBlikkars@bhuitibébntditifi IMZGagd(ﬁ'th info1Pbf thR (B N1 ME)-| OW

preC|p|ta 2AP d. stirring tor t he yel |l ow preci |tate was
col I ect €9 @n '§ (ig*fh d\rﬁg\é éﬁo‘\’/ﬂt“k Y- 34 E@ews‘ﬁﬁ)aﬁ‘&?eﬂ‘?é adggdd - ‘8@#@8 aidar

reduced BJLesslunic&x tmxngg u&dlﬂon?&?chgn-@fuu B?elwé&ﬁltaﬁzsa aY&i | Qe &Q‘:“iﬂ%i‘or ¢Yield
was 76. 6 ll%ent 1 (s, H)

30
6.21 (s, Wé’rif*ip“(“ﬁ\“’aﬁ ﬁHﬁ’cﬁf’cégdg’? a(‘%‘v W&F‘F"d W§¥3 HxﬁmleOthqXE‘)e ;?ﬁ drisd upger 2 H)
;,J |2_|_3 (m r;dl?):d préssbf td give 252 gbf the p('dﬂuct‘hHa yaﬂab}'ﬂdwﬂeg stellgéw)asgg 6 %rcérg5 I?E
112. 133_ 114. ?é’)(cﬂgg?’g” 51§§)6 559)0 (&é@ dél (iﬂz‘) éeﬂ (3231647 R2H.S.91E6A04,

127. 30, *133= 06 Hz§,345 (&, 20 7.3qm ml
di chl or q(ﬁf?l fl%u néz Ize? gq iﬂh%%(t ofm H °§@{2 %"ggr@?)?gﬁ P@ By
(1, 3- di hyewo/3Ha-sdth |(Céls§§)211dia&&gﬁzié;59)8349533ﬁamm¢14(m}1¢)&,| tani um

I n the dnghox122.0552280(k44$, BHD}R) Ti 55133( |- S 0 nL of
THE To this Solution 2 206 g (4 ) 1ol IE hﬁfﬂ(oﬁ@é et f}f‘?ﬁ'ﬁf@ihé‘ﬂ

p-tol yl)-1- ( XC3 Reepayatien gfrﬂlic%lerq(ﬂdﬂ,l zdlmwhylethﬂ)klbhdenydlylsi-((y,ﬂ,)393m7ae1)-3-
di | izphi L{Wbﬁﬂjl)tdrm%dl@(ﬁ 1—?)—§ﬁ-l%expi-y-5tﬁnMi%aﬁga%gl\l%{agbﬂni1 mn. The

solution was then stirred of PbCl 2
(2.75 mmol ) vagedndey 1834 gt(ﬂé9w§mflﬁl¢ldﬁﬂﬁhswa§tspsnewdmzo@@omTH:F TMoe THE

was t henhi esTRieA. Mm;ge(m 1@6}%@@%1&%&&%,@ NIh?-gErS%\)dH 341‘@2 drb 2ok act ed
with 60 of met hyl ene chl ori de and tere ol S renpved under
r educed Y BEdey Dsibdiaming 8‘%@’&'&%“%1"9@{"&11IQQQ@ISBﬁTFéIFWPb%bﬂn@ng lanide dh¢ 30
nL) and sbhgodw@aken sﬁH@d)ﬂﬂ%beﬂnV\@ﬁeﬁHs'hﬁx%cb iégoflx%c@%rvs ) Sl d Qéd B éxff‘e g

ce

collected on a frit, washed with 30 of hexane ‘and rled un er re
pr ed2ur SOlBoyVIsstiTedfer g0 gyin. Fee Tk WP%‘HefpfF@@ltFétUﬂég redugecbpressune pTte revdued.

- was first extracted with 60 mL of methylene chloride and filtered. Solvent was removed under
reduced pressure leaving a black crystalline solid. Hexane was add.ed (30 mL) and the black
suspension was stirred for 10 hour. The solids were collected on a frit, washed with 30 mL of
hexane and dried under reduced pressure to give 2.23 g of the desired product as a deep purple solid.

30 Yield was 88.2 percent.
'H (THF-ds) &: 1.40 (s, 9H), 2.46 (s, 3H), 2.48 (s, 3H), 5.07 (d, 2H, Yy = 12.3 Hz), 5.45 (d,
2H, “Jyuy= 12.6 Hz), 5.93 (s, 1H), 6.95 (d, 1H, *Jyyyy=9.0 Hz), 7.08 (d, 1H, Jy.y= 7.8 Hz), 7.15-7.4
(m, 9H), 7.76 (d, 1H, *Ji:n = 7.8 Hz), 7.82 (d, 1H, *Juy = 7.5 Hz), 8.05 (d, 1H, *Jyy = 8.7 Hz).
PC{'H} (THF-dg) 8: 21.71, 21.76, 33.38, 56.87, 61.41, 94.5, 107.95, 122.86, 125.77, 126.68, .
35 127.84, 127.92, 128.40, 128.49, 129.36, 129.79, 131.23, 131.29, 135.79, 136.43, 136.73, 141.02,
141.22, 150.14. ' |
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30 Yield was 88.2 percent. 'H (THF-d8) S: 1.40 (s, 9H), 2.46 (s, 3H), 2.48
(s, 3H), 5.07 (d, 2H, 2JH H= 12.3 Hz), 5.45 (d, 2H, 2JHH = 12.6 H), MAR 287
(s, ...»H).,695(d I H SJHH-90Hz) 708(d | H 3JH H=7.8 Hz),
7.15-7. 4 I—%P 7.82 (d, I H 3JHH=7.5
Hz), 8.05 (d Exa 'eéawen mt@ﬂ?f%sl 1- @se{hnleth(&mﬂ digg-tadyl-((1.23 32726

33. 38, 561,3-3ihy6&>-ﬂ4-1s0%052 HOA- ﬂﬁen-’h%a)sﬁ@nan;jgéto]&;ﬁé lt?‘ém]u%z 84,
127.92, 128.40, 128. 49, 12 36 129. 79, 131 1 .79, 136. 43,

136. 73, 141.02, 141.. 0. 14. MAR 2007 Exarrpl e 6 Preparation
of (N- (1, 1- di net hyl et h§ g -((1,2,3,3a,7a-r1)-3

(1, 3-dl hydro- SOy ndol -1H i nden-I|-yl)sil anam

nat o-(2-)-N-)dim J\I_ m N~\ /T CH3 NCH3 H3IC4 H3CCH3 In the

drybox 0.50 g of _
-dlchloro(l\l-(llhylkt S -dlptolyI-I ((1,2,3,3a, 7a-r1)-3-. 5
(1, 3-di hydro-2 #ndol - -yI) 1H-|nden 1=yl )silanam nato-(2-)-N)titani um

conmpl ex (0.79 rrm)l) was dissolved in 30 nmL of diethyl ether. To this
solution, 1.14 nL (1.6&4 o of MeLi (1.6 Min ether) was added dropwi se
while stirring over a 1Hsf nut®e period. After the addition of MeLi was

et her _was renoved

leted, th for. 1.5 _ Diethyl
ﬁﬁggr er Zducedﬁp&rs'e&gur cquSdNa?quS% g\gpdﬁémgﬂyrl%&#{e&l\ﬂi;f@%’blﬁﬂ%ﬁ 3 iant.
He;<ar5e }Aaszjghamw-xmﬂ lf-2:gB€il}Dfﬁetg:%wahb&n%ﬁto%zv)l-rﬂ?nﬁnﬁnﬂﬂcoﬁfp}@i @Z% hx'riTkLﬁ)l) f
materil a §§lv§ ﬁO ve abou uene an (0]
h o hsPuEfin ot e fes Sinef ro BisT0HGn, | B 1.6 it Nl £ 6M oy 2
dg§§neTrﬂL&rb§£s§zﬂﬂedvxa®d Jmkaeu;mlmamgt@er andmtde@pdiﬁau |alfiePghe Gﬂdiﬁ{rg%m%z:if‘as W;S hed
W t coO n rpe un r.r ressure to |ve 0
pr oduct . ﬁfﬁ%‘& 'é%pn?"?épgﬁcﬂ@r 1151%(’ %}’831 etpr yugs (%“’0‘%110‘““0”99‘: PIsgure 1 72
(s, 9H), regidue eStrjcredAviftH4 1_L oB hxaned . ﬁ&aﬁcdwas?xb'moﬂ!&i wnlet fediced ﬂacmsuH.Z) 4.83

d, .2H, | H2 3JH H =

(3, B s s el Syl Qg i ey i e Sl o 71
g SIH l%s t&xhdﬁl,z-ﬁker&, indiag solutioR3vadsghut ihtotthe ffekzer{-Z7 ° 5f§r3j-@yo SOQ%%S%]\%% %%We% 66,
57. 65, 8‘1?%’(5“’)"?85‘“6% r%%‘z“ég@ %%W?%“Mééic’i% apg driedupdaeredupod pressure

128. 98, t©2%e06¢ mg20p2dyct. Y&&lﬁrﬂs33’133ﬁ:r&a; 134162, 136.49, 136. 84, 137 69,
139. 72, 139. 8

di chl or o( N-( 1@‘#‘\1&%‘? é‘oﬁ*@x ?@? @“’du‘ AR (5212 3Dg2.35 (573 53 4. 281, 4.

15 Juu=11.7Hz),4.83 (d, 24, 2.1,,.,- 11.7 Hz), 5.68 (s, 1H), 6.72 (dd, 1H, *Jyu= 8.6 Hz, , *Jyu=6.6
~ Hz), 6.9-7.2(m, 11H), 7.30 (4, 1H, *Juy=8.6 H2).7.71 (d, 1H, *Jyn= 8.5 Hz), 7:93 (d, 1H, ’JHH-
~ 7.8 Hz),8.11 (d, 1H, Yy = 7.8 Hz). PC{'H} (C¢D) 5: 21.45, 21. 52, 35. 30, 50.83, 56.03, 56.66,.
57.65, 83.80, 105.64, 122.69, 124.51, 124.56, 125.06, 125.35, 127.33, 128.98, 129.06, 129.22,
133.51, 134.02, '134’62 136.49, 136.84, 137.69, 139.72, 139.87, 143.84. '
20 Example 7 dichloro(N-(1,1-dimethylethyl)-1,1-dimethyl-1-((1,2,3,3a, 7a-n)-3-(3,4-
: dnhydro-Z(IH)-lsoqumohnyl)—lH—mden-l-yl)silanammato-(Z-)—N-)—tltamum

‘

Me-Si Ti

'Me’\/\u

H:OJ Nk,

HiC

Z
®

(A) Preparation of 1,2,3,4-tetrahydro-2-(1LH-inden-3-yl)-isoquinoline
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di hydro-2(1H)-isoq uinolinyl)-1 Hin den-l-yl)silanam nato-(2-)-N}titanium
Mal -Si a Ti Me \Nl '--% H3C7& H3C CH3 (A) Preparation of AR 2007
1,2,3,4-tetrahydro-2-(1Hinden-3-yl)-isoquinoline -80 20 MAR gdby_

Tet rahydr oi soqui noline (Aldrich Chenmical, 18.0g, 135.1 mmol), 1-indanone
(10.0 g, 75.1 mmol) ang; P25 (2.30g, 16.1 mml) in 150 nL of toluene were
stirred under nitrogen efluxed for 10 h with water renoval via a Dean
Stark apparatus. Upg T ng a | arge amount of fine white 5 powder

preci pitated (as an\ne phosphate salts). The dark green sol ution was
filtered under N2 thMfotlgh a nedium porosity frit and assayed by NWVR after

t ol une renoval f 85:15 nole ratio of product to ketone). Solvent was
oge/ amne (about 3.0 g) was renoved in vacuo (90-160 C
. The process was stopped and the crude enam ne residUe
recovered under at nosphere, giving 18.0 g of dark red-green oi

percent vyiel dTen:EB?drﬁfsbﬁiﬁnoligc Pﬁﬁﬂéﬁhéﬁﬁéalafbad(géeﬁjl Bﬁxoil)Hl ﬁﬂg?o(]?%%d%,zﬁag

shomed | ess_t han erce | e ket one

. 7.29mmgh aad-l?zQ;( g,i6+1+)mm@) sl59 Of'ﬁiue@m)’el’e@lw u@cicrmmg@nzncmﬂuxem

4 11
10yl gl 5 30 il Oy sl of ot 7
134 g% q) P°“{929Pf1C'P1 (a8 afmephospll%saizs) 1'1216 1rk grees solutigmwasAiltetedunger N:09. 1,
53. 5, 48Lh?oug35m9dm21$o5bsﬂt§ ﬁH%assgﬁh%SHMQﬁ%g Nmo?4 {avbafes: 14 R dato of

Preparation of

2 33
14; é 4418’8%‘?‘;;1‘&?8508")2 Selvept wasenapgraied anddudanpreiimine(about BiO@hwaaramovii in. |_|
Orude 1, vacio dod186 F@ b6l amzp;g 134 pa 51d§51= ﬁgxén%u%?&@w%d tnee%,g&e dm‘;S{ ine rQ,éflS‘ue

was dissolved in 80 nL tol uene an |rring
(ener al dFeepvetss uadst irert@fmosphye.givieg 180 g bf darkired-Bedni oil@Spexckieyieldr dhwicsde over

15 mm aﬁ@dﬂch\@as%kﬁiém pemame Idl@ﬂlb aeHowed lt:% tﬂn%ﬁ&titgholp Hztg Ke.r ed

precipitation fornmed and the st ar stoppe as 't he
f1occul-ent soHi(EeR@dt 7-60 (d, §Th? Has kB 7.28 (dd=7.0 §izf UH), 4.857.20(the6H), A36 ¢, SOl vent

tan povder i, TP I, 495 ¢ 1 5558, 2. Bkl i Al AR s A o e
12.5 g of vacmﬁﬁrﬂ*&i(?éh) §ralt5éf2|(9) 144:8(ak d 42:d(qr18p.1 6D, BH@@,&IZQO\MINS VIa6.4,
obt ai nedlztrzom(,tlhgzﬁqghq 1202 ‘gﬁﬁﬁh?gf‘?,h%? 3%0Sl c_;%ﬁof hexane, and conbi ned with

t he flrst crop fo .give a tot fum
S: Calculated C;gH;,N: 247.1361, found 247.1334.

(B) Preparation of l,2,3,4-tetrahydro-2-(lH-mden-3-yl)-isoquinoline lithium salt

(3
©E§

Li

Crude 1,2,3 4-tetrahy'dro-2-(1H—inden-3-yl)-isoquinoline (15.0g, 60.6 mmol) was dissolved
in 80 mL toluene and 150 mL hcxane was added with stiring (emerald green solution). 38 mL of
ZQ 1 6 M n-Bul.i was added dropmse over 15 min and the solution became dark red. Within10 min a
brick red precipitation formed and the stir bar stopped within 15 min as the flocculent solid went to
gum. After standing for 1 hr, the orange solvent was decanted and the gum was triturated with 100
mL of hexane to a fine tan powder which was easily ﬁltered and washed with hexane (60 ml) to give
12,5 g of vacuum dried material. A second-crop of orange powder was obtained from the liquid,

25 washed with. 20 mL of hexane, and combined with the first crop to give a total of 13.65 g lithium
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-81 2 0 MAR 2007 salt after vacuumdrying (89 percent yield). The
estimated purity of starting enam ne was about 90 percent. ' ﬁ_{)‘mﬁ ﬁ% S:
734(m 1H) 722(m 111), 699 7.14 (m 4H), 6.34-6.44 (m 55385
(d A} ,416@ H, 3.29 (t, J=5.8Hz, 2H), 3.01(t, J=5.8Hz,
2H) 5 138 afief ‘Rﬁ‘r‘}m Pefsenimh% {1l estizad pegy of $20ing endidinic Waghboutl®os. 9,
126. 0, 1g&cend, 125 4(q) 119.6, 117.3, 113.7, 112.2,-105.8, 84.0, 57.9
(CH2), 53.7(CH2) §7CHZ) C) Preparation of '
N-(tert-butyl )H(\'ﬁféﬁDg)&a Aé(my! 7@30(13112'1%GBWdﬂQmZQHH)S344694@c(nuBHpBISBykd 1

Hin deny L Ht fo 2, 3, 4-tetrahydro- 2- (|
H i nden- g%{ls) -| g%qw no1ﬁ-§ ?@ﬁs’{%ﬁl}&ﬁé ?% 6 JI 9%'1{% nmmol) in 80 nL of THE
was added wi t RCH'HLAPT) (THR D;)d: 638.51q), TIFE. 159)] mmsomz'l\ii(ﬁj @pd.9,096¥! 12508 ( 1-

chloro-1 y er the addifion was
conpl et el:gsh‘gq)ng;dq{ 13?15 h?%a]n}&% 1&%{8 Eg‘t‘? ?73(§CH¥)9§3)717(§HP)’3*I'%C§13{ vent was then
r emoved under(c)el!tapeﬁattbhe:sw(rt&t-bﬂ'tbﬂ-N-Qﬁ l-‘iﬂﬂethwaﬁ(:ﬁestd’-&ﬁ&&%-ﬂhyﬁ hexane and
t he sol ults' on: f”bg% T{L]e sol vent- was then renoved under reduced 15

pr essur e PRy mdeny}silybamine;  viel d was 99 percent. 'H (CDQI3).5 -0.5
(s, 311), 0.0 (s 311), (s, 9H, 3.05 (m 2H), 3.4 (m 2H), 3.4 m 1H,
benzylic), 4.25(m 2 (s, I1H, 7.2 (m 6H, 7.5 (m 2H)

13C¢{' H (CDC13) 8: -¥ , 292, 33.9,44.0,49.3,49.5, 53.7, 113.1, 119.4,
123.5, 123.8, 124.2 126.1, 126.5, 128.9, 134.4, 134.8, 140.4,
145.8, 150.6 20 (D) reparati on of

N-(tert-butyl -di et hyl -1 -(3-(2-(3, 4-di hydro-2(1H) -
0

i soqui nol i nyl denyl )silyl)amne, dilithiumsalt. In the drybox 5.85 g
2(1 H)-i1soquinoli nyI) 1Hi ngenyl)silyl)am' ne was conbined with 150 nL of

(15. 5. nunol) rt-butyl)-N-(1, 1-di net hyl -1- (3-(2-(3, 4-di hydr o-
hexane. To this MehSiNH .5 nm (31.2 mmol) of n-BuLi (1.6 M was added
- dropwi se in about 10 minut®&s. Upon 25 conplete addition of the n-BuLi the
sol ypi on was gty QEE |t recipitate wgs collected
via filtration, ﬁ&ﬂof&‘fﬁi,ﬁ‘h drn%aﬁéf{:ﬁ%enanﬂ%sgq l@’ﬁ?}'gﬁ’“‘?\é\%ﬂéé’& 6% ssure
to gi ve ™mal) i §rmL of THF fwas pdded avithiswkibmin. i 260 LASFS6lurien Napdre-burd2NZ10 MAR
2U07  ( Ehioks-gpafiméth Pisi) 26g 15.8

di chl or o(N. (I 1. di et h’anént"ﬁ( £ 135 P e the Agitign yas,complete he geaction

(3, 4-di \24(8| sgyreql gwﬂgﬁoﬁﬁwlymg_was then removed under reduced pressure. The residue

.. H i nden ~vﬂas )ékﬂ&tdd&ﬁﬁ{ﬂeﬂﬁie%ﬁ gre)soltidn Kirdradi HiD soNér(tRfars [th Eb’&é{&w)ed Nﬁéelr redluced

- di net hy - 4-di hydro-2 -1 soqui nol
s ressure legvmg 5.85 gof p%:)duct Y(lelc|i_|) was 99 gercent.

'H (CDCl5).6 -0.5 (s, 3H), 0.0 (s, 3H), 1.2 (s, 9H), 3.05 (m, 2H), 3.4 (m, 2H), 3.4 (m,. 1H,
benzylic), 4.25(m, 2H), 5.8 (s, 1H), 7.2 (m, 6H), 7.5 (m, 2H)

Bey! H}(CDCl,) 8: -1.1, -0.1, 29.2, 33.9, 44.0, 49.3, 49.5, 53.7, 113.1, 119.4, 123 5,123.8,
124 2,125.7, 126.1, 126.5, 128.9, 134.4, 134.8, 140.4, 145.8, 150.6.

20 - (D) Preparation of N~(tert-butyl)-N-(1, l-dlmethyl -1-(3-(2-(3, 4-d1hydro—2(lH)—
lsoqumohnyl)-lH-mdenyl)snlyl)amme, dilithium salt.

In the drybox 5.85 g (15.5 mmol) of N-(tert-butyl)-N-(1,1-dimethyl-1-(3-(2-(3,4-dihydro-
2(1H)-isoquinolinyl)-1H-indenyl)silyl)amine was combined with 150 mL of hexane. To this
solution 19.5 mL (31.2 mmoi) of n-BuLi (1.6 M) was added dropwise in about 10 minutes. Upon '

25  complete addition of the n-BuLi the solution was stirred overnight. The resulting precipitatc was
collccted via filtration, washed with 50 mL hexane and dried under reduced pressure to give 5.1 g of

an off-orange powder. Yield was 85 percent.
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indenyl)silyl)amne, dilithiumsalt (10.0 g, 25.74 nmmol) was dissolved in
120 mL of THF. This 5 solution was added to a Ti C13( THF) 3 (9. 54 goMAR 0074
mol )--suspension in 200 nL of THF. After |Ih, PbCl2 (4.65 g, 16.7 nmmol) was
added as a solid. The reaction mixture was then stirred an addi ti onal :
hour. The sol WEhPrepasaticams\dichlono (N1, 1dirdetbpldthyels b-d e thyliFie((1,2 3i3d |Te-n)a3s

extract e . . tal .. 150 f hex e added and finally
the. mixt dr e %}&? %é@é&f”“@ﬁ@%@é‘f‘ iﬂe’l&bg ago-gf- W)S HRDEEM ) of a
t ol uene- hexan@l-@erlb@ym(lur-dxmeWIr(qu,duﬁhydasz(dm-wdqmﬂom@guml to give 10

i he fil
i acad” MRDsY e W RGPS 0874 st A B e T 6 s
;h) pe (rSg e NO!utxéd—Wz(s@GM)tcé si'rnan;(?}m),, (9314% 25)7‘ﬁmfn|%l) sﬁdﬂ):xzsuén i C?()o FL%ﬂ])mg -Agtef B
1y, 6. 7 CHC 4 RS v .y oo b S ey

1.2, 3.8ho@9 The scﬁﬂ:n?wasélﬂmavediﬂnd& re&il:ed preSstre( , The 1€3idhe whe extthcted 4Rth3 00 hEBf 7,

R sl Ry e b shoiin Bl P o0 O
(3 - di hytdst&d&(xthli)x-domufmailudﬂy-lh&xabkhl wsdmnlre yme&bélanamsr&teau(&cdmwg%vedl met
bt ani_.um fMe ..... I\/e ~CH3
D| C hii8r o?ﬂ%% lpe B{“M"i‘l‘ﬁﬂe‘ét?&ﬂ Tot&erllqaprﬁé’{wpe rlltranon werc placed in the freezer and a
-((1,2, 3s@andaop bf)3.B-¢ Qas(chllthBd Mkmtw@wq;e@emm

i soqui nollne)) %&é}}d%n 1- 5|Ianam nat o % titanium (10.6 gi 21.5
mol) were di sa&rPef: O G588: Ao %ﬁ}%tlh‘e(s 9 %'ﬁ (@g2B), 36 (@5 D, A¥dim, 159). MeLi
(1.6 M ethes, JH)RRdACIES.0 @, ﬂgpem(&ci}gfmd/m Mg\, a8n, 7d@at Apper at ure of

the mxture i qcr gased from 2 m Xt ure change from deep
purpl e to deep BrbHrlshO:rle 3-8aA%61ST. 4817y Heki 61 81 I%Bhd 108UI25.4TH6. X dRGT,i | es

wer e 15 heme. ¢, an®yedosN3saC W9s andsiahesg £si due was extracted wi th hexane (3 x
100 nL) and filtered through a 25 di at omaceous earth bed. The filtrate was
dried under rE3smpl SpPreparation OrféNdi,ésbm@dleml)%v-dmetbﬂ-l-ﬂéﬁe&m,hﬂﬂ-&
filtered( el stand
over ni ght b ““’g“?’;'%s?é';'%"*%'%?‘z 11 IS Balthl a0 VRO Bne ket
decanted, the crystals were cold hexane to give a mass of

or ange red cryst .99) . op of 0.95 g of good qual ity
material was als I - dwas499+0959 5.85 g (60 percent).
-83 2 0 MAR 2007 ) 50.0 (s, 3H, 0.5 (s, 3H),07(s,3H),

3. H)
.9

0.9(5 3H), 15 9 Mvee(mlH) 28(mIH), 4(m 1 H, 3.6 (m 1
H, 4.4 °(dd " é’)\i{'ﬁ , 6.8 (m 1H, (m I H, 71 (m 1
H. 7.5 (d, 1 1M? 13C{ Hy ( CBD6)
5:2.1,4.5,29.9,34.5, 49,0 51.7,53.0,55.1,58. 2,94.9, 108.8, 124.6, 124.8,
125.2, 126.0, 126.2,/126.6, 126.7, 129.0, 133.2, 134.5, 134.9, 144.9.

H y . . -

HiC - .CH;
DiChloro(N—( 1,1 -dimethyléthyl_)- 1,1 -dimethyi—l -((1 ,2,3,3a;7a-n)-3-(2;( 1 ,2,3,4-tetrahydr6- _

20  isoquinoline))-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (10.6 g, 21.5 mmol) were diesblvcd in
500 mL of ether. Then 28.2 mL (45.1 mmol) of MeLi (1.6 M, ether) were added in a period of five
minutes. The temperature of the mixture increased from 25 °C to 28 °C and the mixture changed
from deep purple to deep broWnish-red, and was stirred for one hour. The volatiles were then'
removed in vacuo and the residue was extracted with hexane (3 x 100 mL) and filtered through a

25  diatomaceous earth bed. The filtrate was dried under reduced pressure, re-dissolved in 250 mL of
hexanc and filtered, lea\}ing 1 g of dark residue. The solution was allowed to stand o.vemight in the
freezer. Crystals were formed and the solution was decanted, the crystals were washed with cold
hexane to give a mass of orange red crystals (4.9g). A second crop of 0.95 g of good quality
material was also obtained. Yield was 4.9 g+ 0.95 g = 5.85 g (60 percent).
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5 Exanple 9 Preparation of dichloro(N (1, 1-dinethylethyl)-1,1-dip

henyl -1-((1, 2, 3, 3a, 7a- 0 MAR 2007
11)-3- (3, 4-di hydro-2(1H)-i soqui nol i nyl)-1Hi nden- 1-y1)si | anam rz P
ato-(2-)-N-}tiitaniumN / TiCl2 Ph2SiN (A) Preparation of

N (tert-butyl )BEDs) & 0@i(HREMA-3 (s, 38), 03, (a-34) 86031 1513, 9H) soafmul HpRistmyl ) - 1

T I 3. G R A0S S8 3R By 1065 @ 4R om0
3. I95 mB15)(di 1) 207 d. 18D. ‘f@lémas,,na)oﬁil ad, Wist 2\9.9131.6,4910)|51.Fp§3?0,3@.10i8.1lﬁﬁ.9,

tion t - byt = - n i m n 1.14 g, 3.95
peeR USRI 8 R o S RN T B ek TR BN RELEA LT he K s
over ri ght . Th&ExsmiplechPrepmativh of dicRIopo(BE(1,1RdiaTetHyRanTET 1 i RRE YL £((1 BhSalsi due

15 was extracted wt xane and the solution filtered through di at omaceous
eart h. THE@%W&W'WQQ%‘%HWM'M&W'ﬁ%&@@%&kh’rkﬂqaém ng 1.75 ¢

of product. Yield was 86 piiint. (B) Preparation of

N-(tert-butyl)-N(1,1-dip | - (3-(3, 4-di hydro-2(1H) -

i soqui nol i nyl)-1H i ndgnyl Jamne, dilithiumsalt In the drybox 1.7 g
(1, 1-di phenyl -1 -(3-(3, 4-di hydro-2(1H)- 20

i soqui nolinyl)-1HIindaQ silyl)am ne were dissolved in 60 nL of hexane. To
this solution, 4,35 (7 mmol) of n-BuLi (1.6 M was added dropwi se in
about 5 m nut e= . onplete addition -84 20 MAR 2007 of the n-Buli,
the sol ution féer night. The resulting precipitate was coll ected
via filtratio i%41240 L hexane and dried under reduced pressure
to give 1.5 g of prodjct/ ield was 86 percent. (C) Preparation of

di chloro(N-(1, 1-di mptayiethyl)-1, 1-di phenyl -1-((1, 2, 3,3a, 7a->1)-3- 5~

(3, 4-di hydro-2(1H)-i §oqui no\ i nyl }1Hinden-I-yl)silanam nato-(2-)-N-}titaniu
m N-(tert-butyl)-N (1, 1-diphenyl-1-(3-(3, 4-di hydro-2(l .)-isoquinolinyl)-1H
i ndenyl ) si | yl j4)nPreparationiof N-(r-batyl)} N{1,5-dipheRyIN-(30)4) difdrodi(BAR! ved in 40
mL of TI—{ISZG u‘ghis B—ﬁ:_ﬁ”ionl ﬁ added to a TiCl3(THF) 3 (1.08 g, 2.9 nmol) .
“suspensi SHRipgDAH-gdenysiyDaming 1 1, ppci2 (0.53 g, 1.9 mol) was added
as a solid. The reaction m JNre was then stirred an additional hour.. The
10 sol vent was renoved gduced pressure. The residue was extracted
with 60 nL of toluene ¢ m xture was filtered through di at omaceous
earth. The filtrate was dyied in vacuum and the residue was triturated

W th hexane. The resi

Pl;zsiNH—'é
10 - | N

A solu_tior_x-pf l-(lH-3-ihdenyl)-3-(3,4-dihYdro-2( 1H)-isoqhin61inyl) lithium salt (1.0 g, 3.95
mmol) in 20 mL of THF was added within 10 min. to a 20 mL THF solution N-(tert-butyl)-N-(1-

chloro-1,1-diphenylsilyl)amine (1.14 g, 3.95 mmol). After the addition was complete the reaction
mixture was stirred overnight. The solvent was then removed under reduced pressure. The residue
15 was extracted with hexane and the solution filtered through diatomaceous earth. The .solvent was
then removed under reduced pressure leaving 1.75 g of product. Yield was 86 percent.
(B) Preparation of N-(terr-butyl)-N-(1,1-dipheny}l-1-(3-(3,4-dihydro-2(1 H)-
isoquinolinyl)—lH-indényl)silyl)amine, dilithium salt ' _ _
In the drybox 1.7 g (3.4 mmol) of N-(téft-butyl)-N-'(l,l-diphenyl-l'-(3-(3,4-dihydro-2(lH)- |
20  isoquinolinyl)-1H-indenyl)silyl)amine were dissolved in 60 mL of hexane. To this solution, 4.35
mL (7 mmol) of n-BuLi (1.6 M) was added dropwise in about 5 minutes. Upon complete addition
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vacuumto give 1.4 g of deep bl ack-purple product. Yield was 77 percent.
(c6D6) 5: 1.6 (s, 3H), 2.6 (m 2H), [3.5 (m 1H), 3.8 (m 1H], [240MARC}2|987
1H)., 4.9 (d, 1H], 156.2 (s, IM 6.6 (d, I H, 6.8 (m 3H, 7.0
73(m6|—|),74(dIH),76(d,I 8.0 (d, 2H), 8.1 (d, 2H

13¢(" H)((g(ggg)n BuLipthe splutigm was smecgave@]gbg’Tl@Ies_plung];@cB),ltattZ&S39119.&@6 vﬂa, 126. 8,
128.1, 1aﬂmﬁxon \l%ﬁcgmtﬂ-g@mﬁ he%@d@dﬂeﬁ%ﬂdél}ed&gﬁ%rg’sné ogngfe 1 %?é of ptodu?tl 1
Exanpl e 10 Preparation of

(N- (1, 1- dipidiweyBepergeny- 1, 1- di phenyi - 1{(1, 2, 3, 3a, 7a-rl ) - 3-

5"3”%1} g;rzﬁaﬁiﬁi&# iﬁg@gﬂ‘ 'di.f:.gfem 'ﬁ%b;m M kaRbemARLss 3 s
Di chl ér o((BJ4{dibyldr qat B-1Hlindép henstian ato-(2-)-N-)-titanium
|ggéw2ngl f’ﬁy@“ ﬁ&"’ﬁ@(@ﬁ“#l %ﬁ%ﬁaﬁ‘yiﬁéﬁn](%%ﬂ&yt’f? A(UR-tsequinolinyiriic 0. 25 ¢, 0.4

mol es) \irdengl)siighinviael dilithinGalil. D, 263 Kigol) whb @Rsdved ifho ff. @Tmlﬁ&)so%od\/el-'
mxture was then stirred for one hour.

1.6 h Th
\(/ol at :\/} eg’&a\ﬁgfrl%td %@%H& ButagoP supension mAdmLas THES iAfiss L indpChe0.53 ©

re-diss olgy £ il Rasdddaf astaQ;bu@ MEnearaddtibh ix@ure das hbestriedlah 38 Bid¥RBhGl] €8 | N
ue was re-dissolved in hexane and filtered.

vacu t he result
The 1 ¢ molvEatiuaS FAAYEA Hiles it Besttes. JHF AW e sxraBied BHb 00 i ldolvenciand
started txm:qarxaee wwmtwedm@egsabm&am&&ahl mmdatbxvaéuhédﬁtvhaﬂmd:ﬁ’é ied to
give 0.11 of rodu t percent -85 2 MAR 2007 ' C6D6)
S 0.2 (s “"SE?%E Ej’mi “('§S' ‘@ﬁ!fyas ‘fzeﬂé't“ﬁﬁedvl‘ffﬁshedzw'ab hexanejand dns 5 (m
it?)’ 3, ggéd(numltb/@vé 1zgardeapb14c15p.(rﬂe %bhxct. snéﬂd&&wl petdent. 6. 6 (m13éH) 7020871
: m

S 29.9, 35.2, ﬁg%é)ﬁ) 8ol. é? %‘1)#6(?9%)“)8(3 ﬁ@m 1K), 396, 11@31 1425@411) F5(dy i

126. 28, 62 (&.21@D5§6 (d12ﬁ) ?&(nil%&) 27uo (%28}14 73](%86%3743(%811%17 63(3301@4803@91{94
134.35, 134.8, 136. 26 1, Pr epar ati on
of (N (181G 4 hﬁ{éﬂ(w&ﬁ if%ﬁ%rétm 518(6(111 2123,2 335 3al2|6|3) 126.8, 128.1, 128.6,

(1, 3-di hygg.o-2btsi mlndpéoz& Y335 ik yndeR: syl ) sl i anam nato- (2-)-N-)

b| s(tri rrethyl silyl net hyl titanium H3C -Si \i--rbCH2Si Me3 H3C/ \N

" CH2Si Me3 H3@‘$B‘PH3’@ %ma'laﬁov REMNH¢lylhdimethylethyl)-1,1-diphenyl-1-((1,2,3,32,7a-n)-3-

di chl or o3\ dinylirél2 et 136qaiddkhy-1alinkinR B b dminhfo-B-y3N-5 Aid@ny1 deadiufml - 3

20 :
Dichloro(N-(1,1-dimethylethyl)-1,1-diphenyl-1-((1,2,3,3a,7a-1)-3-(3,4-dihydro-2( 1 H)-

isoquinolinyl)-lH-inden-1-yl)Silana‘minato-(Z-)-N-)-titanium (0.25' g, 0.4 mmoles) was dissolved in

30 mL of ether. Then 0.5 mL (0.8 mmoles) of MeLi (1.6 M, ether) was added. The mixture was

then stirred for one hour. The volatiles were removed under reduced pressure and the residue was

25  re-dissolved in _lO mL of toluene and filtered. The filtrate was dried in vacuum and the resulting
residue was re-dissolved in hexane and filtered. The filtrate was concentrated to the point Werc a
bright orange solid started to preéipitate. The solid was collected by filtration and dried to give 0.11
g of product. Yield was 47 percent. |



di hydr o- 2H-i soi ndol - 2-yl )-1H i nden-1 -yl )silanam nato-(2-)-N-)titani um
conplex (1.0 g, 2.1 mol, Exanple 1) was partly dissolved in 40 91_ of
toluene. To this solution, 4.38 nL (4.38 nmol) of 0 MAR 2007

magnesi unchl oy, ri yI si |yl met hyl Gl CH2T 1 Min ether) was added
dr opwi se whi | g@@?@{] Jrér(s 3 Héf Eré@?déh é\ (mr 125 iTH).Gb of

G i gnar d(nf, @ B (AVNEED), 4.6 12 8%, (s, 118, 66\HIJIBN .0 (RS ; ot on
NMVR spec g?of (t \é\ggsol ﬁ?lgjn sh((s)vve thg c%tr?verglﬁo‘}lﬁ% Zztﬁﬁﬂ %9 1€(41 (’)I%rpl ex
was |nco¢4p &2 m2Hddi ti onal quantity of MyCl CH2TMS sol ution (2 0 nm) were
added to theﬂ(lj A e

overni ght. Anal {as?(sd(’lg‘5 8@9)6 §§§ «ﬁ"@s%") 1 2?%%9?3{1} Héjff’el%{?f conV/erS% on to
the & al k%6|53cl§46ﬂ9e588an&28r4e§2&&&|12&aarit3mo|4e1§00ﬁ mm;snmm 1262%136.6Q37.0, t he
reaction ﬁgxusrga Tol uene was renoved under reduced pressure and the
.residue was “di'ssolved in 20 nL of hexane and filtered. The m xture vol ume
was reduced tExaiepleril xmbammumfs(uem VdifefliylethyIP1 m-d%mmgﬁr.@(li,z,swa Tad)te- at

cenai ni iR iE R S e eRats YN syt

pressur eitgatum 0. 32 g of - pure conplex. 25 'H (CGD6) S: -0.89 (d, 1H, 2JHH
=12.0 Hz), 0.09 (s 9H) 0.18 (s, ), 0.59 (s, 3H), 0.69 (s, 3H), 0.87
(d, 1 H 2JHH 5 S H 2JHH=10.5 Hz), 1.35 (d, | H,
2JH H = 10.8 Hz), , 85 (s, 4H), 5.49 (s, 1 H), 6.85 (ddd,
1H,3JH—H—86Hz “H = 6.6 Hz, 4JHH=0.9 H), 7.0- 7.1 (m 5H), 7.56
(d, I H 3JH H § : 7 79 (d, I H 3JHH = 8.7 Hz). 13C {1H} (Ce6D6) 5:
2.63, 3.14, 3. ’?‘" 4 T"?,{“C]!'&SWW 00, 58.91, 69.59, 77.12, 85.60, 100.79,
30 122.61, 125:&( 24, °CH2SiMa4, 125.20, 127.55, 128.45, 133.80, 137.52,
144.66. -86 2 0 MAR 07 Exanpl e 12 Preparation of (N-(1,1-dinethylethyl
-11d|phenyl-l-|4 ,3,3a,7a-rl)-3

(1, 3-di hydro- 2H—|§_p&n -2-yl)-1Hinden-1-yl)silanam nato-(2-)-N)
bls(prlrrethyIsHyIﬁethyI) tltanlum \r INCH W Ph" \- 2SiM3 --'*CH2Si Me3
H3C 113C CH3 Iﬁtﬂemribbfe, didhYdION ﬂﬁﬁne@: yWdthyl)-1, l-dlmethyl 1- gn 3332 72n)3(1,3-

di chl orodgh % %/l?gh %n ﬂ% henyl-l-)&

(1, 3- di Kydro-2ae r?d 'é? Irppst o35 &WF&PBC"((ZO)&NJPPPQlam um
conpl ex Bx@mplé 1jwad partlyl:_dm;ﬁb'lcé Y0 MBS fidcht. Y Tlihisoluies, 4.38 HD (418 o) of

di et hyl | 190 1CH2T. 1 Min
et her) \%ﬁ%ﬁ&c}g’ e glo%;?%m% o8 f"leg’y&?ﬁ%flghé%%é Ig “};ﬁrﬁ eed %"r‘i‘rﬁﬂms%?’%‘ml-ﬁ' t he
addilfi orstiming @nrgriamdutc @agmm tAﬁmshdxﬁﬂinbebEGngxhhﬂ-esgﬂnUtvhmmm&d&hb Edl&sbnf OF
2h. Afteyr Qg%l of tol ded with stirri .conti nued
for. anotaﬁE hfz)ll #%eA é e et TP xfnf'éoﬁﬁg q\i\@m\%ﬂﬂved the conversion fo the dialky!
complex was incomplete. An addmonal quantity of MgCICH,TMS solution (2.0 mL) were added to
'. the reaction mixture and the reacnon mixture was stirred overnight. Analysis by 'H NMR showed

@l:

. substantially compléte conversion-to the dlalkyl complex and resndual quantities of Grignard rcagent
20  inthe reaction mixture. Toluene was removed under reduced pressure and the residue was dissolved
in 20 mL of hexane and filtered. The mixture volume was reduced to 14 mL and the vessel wasput
into a freezer for 48 hr at —27 °C. The solvent was decanted and the dark red crystalline material
remaining was washed with 3 mL of cold bexane. Drying under reduced pressure gave 0.32 g of
pure complex.
25 'H (C¢Ds) 8:-0.89 (d, 1H, 2y = 12.0 Hz), 0.09 (s, 9H), 0.18 (s, 9H), 0.59 (s, 3H), 0.69 (s,
3H), 0.87 (d, 1H, Jyy= 11.7 Hz), 0.95 (d, 1H, 2y = 10.5 Hz), 1.35 (d, 1H, 2= 10.8 Hz), 1.50
(s, 9H), 4.85 (s, 4H), 5. 49 (s, 1H), 6.85 (ddd, 1H, *Jy.y= 8.6 Hz, *Jyu= 6.6 Hz, “Juy= 0.9 Hz), 7.0-
7.1(m, 5H), 7.56 (d, 1H, *Ji.u= 8.7 Hz), 7.79 (d, 1H, >/ = 8.7 Hz).
PC{'H} (C¢Ds) 8: 2.63, 3.14, 3.72, 4.71, 34.18, 57.00, 58.91, 69.59, 77.12, 85.60, 100.79,
30 122.61, 123.90, 124.24, 125.04, 125.20, 127.55, 128.45, 133.80, 137.52, 144.66.
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under reduced pressure and the residue extracted with 40 nL of hexane. The
solution was filtered ad the filtrate was evaporated to dryness u?gewr'
reduced pressure. Extraction with hexane was repeated one nore tine. Aﬁ%ﬂﬂ?
sol vent was renoved giving 0.334 g of red solid. One half of this naterial
was di ssol ved 'xﬂmﬁff&gthzfpﬁ'@"@? oh @ HimbdipgshylghylH1d-diphenybit((1:5:3,3.2a-N-dezer
at 15 - 2zl,ﬁdmyemlmmomaﬁ-&%i)l.ﬂ:ﬂmdenﬁaylyshﬁnaiﬁhH&L(?-ﬁ-xﬁ’lgﬁiﬁdﬁﬁémy%&ﬂﬁh}nﬁe

resulting crystalline red sSolid was washed with cCo exane “an € dried

under re ¥opressure. 'H (C6D6) 8: 0.67 (d, 1H, 2JHH = 11.7 Hz), 0.14

(s, 9H), 0.19 (s, 9H), 1.10 (d, JHH11.7 H), 1.32 (s, 2H), 1.68 (s,
OH), 4.75 (d, 1 H = 289' (d, | H 2JHH= 12 Hz.), 5.74 (s,
1H). 6.71 (dd, 1R . . 3JH.H=6.9 H), 6.94-7.10 (m 5H),

H =

7.22-7.36 (m 7H), /. (d, 1H, 20 3JHH =8.7 Hz), 8.02 (m 2H), 8.12 (m
2H). 13C {' H} wacﬁ %) 8:\2.51, 3.29, 35.10, 56.81, 58.40, 69.31, 80.94,
84.08, 101.82, \919, Tigz@ta¥Mes 24 65, 124.70, 125.06, 127.49, 127.90,
128. 05, 129.15, 129\33, 126H%&Me,133.87, 136.29; 136.72, 137.19, 137.55,
137.77, 145.99. -87 0 MAR 2007 Exanple 13 Preparation of

(N-(1, 1-di net hy |)-1, 1-di phenyl -1-((1,2,3,3a,7a-rl)-3

(3, 4-di hydro- 2( Aigaguinolinyl)-1Hinden-1-yl)sila

nam nat o- (2-)-N-) F%(trl met hyl - silylnethyl) titaniumdTD Ti(CH2Si Me3) 2

CBH5-5, Si N b&st : (1. 1-dime 1. Ldinhenvl. 3. |
D chi o o N Cg.g]_.@%jlarr)r’eth | g%@ﬁ‘i)'ihll‘fr‘i@d(ulb%%nyfh-yfe-'h(ypll,”zfi‘gf‘?é{f AR Y Gy
dr o- 2( 1HyL3-dihydse@éi-iprindoind 1))- idiridemtd rylsilanangriatoa(3 aA¥-dtiergurg 2emplek 10.77 mawol, um
0.25 g, : i i . of § 0.8
i (0.8 %9%’@*'*05%6@’%’{‘&“%%@‘&?%‘% Shgrarse, rd witsolliol 1 Enk W mFHHeD. 2
was st i r MEFIGETMIB(1AY in esher)iwes add¢d drapwise whilestionmeb verai2 minueoprriod. Afteetbs ur e

and t he Stk Gi@s o Gl | ﬂfe&? - 4 ) filtr was
dried untﬁj(ggﬁdlag? vac uﬂ%%fgénzf?éo*%&téh’ 0 ﬂgogggﬁ({ub%%%g?ﬁ’y%g%titﬁcf 9%% | d
was 89 peftelgre wasiaddedarithystiming. continuedijor agother 2hs Th@sdivedt mture wadidnoved 88 (),
1.2 (M, uddebPrelifoed Prebsureland tiePsidue- wi & w &k ©
(d), 6.0 (gtsﬁ, ﬁll—!}e,j& 6 (M, ?sgdfﬁiﬁu?c%%d (“?gmg%he ,. 191@%0 _1&133,, le%ue( ,
7.9 (d), 28N W STIPORITCB BRY Cssunder gedugedpressyre fion with hexgnejwas
[ Si ( CH3) Rpeatcd®Bnb moditire. TH2.sblverd vad renifved éﬂi:%osﬂ@ o fedQolid: OBnShal At nié

179.5, "130.1, 133.4, 134.3,

124. 125, 126. 4 . 26. 7, 129.
T34, 7. 804 v dissved iyt 4 7o pesata odyhe vial whs pitnio  fréczer &

15 -27°Covemight. After cooling, the solution was decanted and the resulting crystalline red solid

N

was washed with cqld hexane and the dried under reduced pressure. _

| '"H (CeDg) 6: 0.67 (d, 1H, = 11.7 Hz), 0.14 (s, 9H), 0.19 (s, 9H), 1.10 (d, IH, "y =
11.7 Hz); 1_.32 (s, 2H), 1.68 (s,9H), 4.75 (d, 1H, *yn _=' 12 Hz)_; 4.89 (d, 1H, ey =12 Hz); 5.74 (s,

1H), 6.71(dd, 1H, *Jyy=8.3 Hz, Jun=6.9 Hz), 6.94-7.10 (m, SH), 7.22-7.36 (m, TH), 7.77 (d, 1H,
20 *Jun=8.7 Hz), 8.02 (m, 2H), 8.12 (m, 2H). |
~ BC{'H} (CeD¢) 8: 2.51, 3.29, 35.10, 56.81, 58.40, 69.31, 80.94, 84.08, 101.82, 122.39,

124.30, 124.65, 124.70, 125.06, 127.49, 127.90, 128.05, 129.15, 129.83, 129.90, 133'.87, 136.29,
136.72, 137.19, 137.55, 137.77, 145.99. '
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Et hyl ene/ 1-Cctene Pol ynerization Conditions Al liquid and gas feeds were
passed through colums of alunmi na and a decontam nant 20 (Q 5Tm 35%9(%07
available from Engl ehardt Chemicals Inc.) prior to introduction into
reactor. Catalyst conponents are handled in a gl ovebox containing an

at mospher e of Exaggle Br Priparatigeof (0&(1,3 tdimedyylezhy)-1,1-diphenyddel(L2,338,7emx3g ed

W th abo .S nd 1 ct.e conononer .
Hydrogen 1’S agg {as ﬁgwﬂl@gﬁﬁ\e&g ? yi)aﬁ &mzﬁﬁ‘%?ﬁﬂélsg @%’ntl al
pressuresﬂﬁupﬁnbnnﬂMﬁmon1a 75 nmL addition tank at 25 psi (0.2 MPa). The
reactor is heated to the desired 25 pol ynerization tenperature and
saturated with ethylene 2 Q0 psig (3.4 MPa). Metal conplex as a dilute
t ol uene sol ution and /cocy st as dilute solutions in toluene or

& mxed in a 1:1 nolar ratio and transferred to-a
catal yst addition tank—ehd injected into the reactor. The cocatal yst for
all runs except as mnet hyl di (oct adecyl ) ammoni um t et r aki s( pent af | uor o-
phenyl ) bor at e. pni um cation of which is derived froma m xture of
am nes avail ab 2 TRCMMdR™MROD7 commercially as nethyl
bi s(tal | ow) am ney. ’egtocatalyst for runs 9-11 was tris(pentafl uorophenyl -
borane). The poC&ﬁ%a zation conditions were maintained for 15 mnutes with
et hyl ene added Q%H aEHs)rhe resulting solution was renmoved fromthe
reactor, quenche With i sopropyl al cohol, and stabilized by addition of a

t ol uesie sol ut DshiGOMN-@, Mlﬂﬁth@bﬁiﬁ)—ﬁl-ﬁ?ph@ﬂﬁll%,ggh,v&lﬁ)’a@54-@1119&:8@.@3}1 phenol
P 1010 fromC b rporation) and about 133

ant i oxi dant g nox
my/ | OOy b‘aﬂ%féﬁn lf%lmﬁﬂbé pjﬂ%#%n'e%taﬁh)r%ﬂ“aﬂ%@f?ésg, 4.6 mql Jixampled) wagi gy

Cor por at dRshived BeBOBRI LI REhABETheh.8 ML (08 Himo o RECICIMS (MAM (RALpEhas |
whi ch 850 %E@mﬁ%d al kanes . was added to the reactor and the reactor was

heat ed t &€ nixture yas stigreddor A2 howrs Thesplvsnt Wasgemoygd prdst keguced| vent
i medi at p}eysubm@m rlaﬁmenvdsra@diasdma iR BENANB bhd fkdr&) The RitraROkA4IRES Y ©

recoi/éered b g %&Pa ven set at 140 C for about 20 hours.
Densfty VAM ‘é‘ Qe a‘ﬁ&/‘ %H?f%athFWewaﬁ&Pi’ﬁ%?ms mass when in air
aB? V\/neg |m"rem@d6n6rls -uet(«k)ybezt;ybnyetzgqe oyl @f@(lxﬂeiﬁ(daﬁ‘ﬂ@(s ‘éﬁb lazeﬁ(u()l\d\/k) are
obt ai ne men nc

e ot 53w, 18 Tl TR 6B g B 458 b @S 7 450 TR T E D1 BAD. W

= 1/ (0. 00343), 8.2(d0. 00251), where t = t| me in seconds as neasured by the

instrunent. R C.O -89 2 0_MAR 2007 Table 1
Catal yor Temp CHIGaRA R D STaERE s ?;4 (5HEF 25 3300915 RRANTS RS
15 .87.0,107.8, 124 4, 124.9, 125.3, 126.4, 126.5, 126.7, 129.0, 129.5, 130.1, 133.4, 134.3, 134.7,
136.4, 136.6, 137.2, 137.7, 147.4.

- Ethylene/ .l-Octen.e Polym'er,ization. Conditions
All liquid and gas feeds were passed thrbugh columns of alumina and a decontaminant

20  (Q-5™ catalyst available from Englehardt Chemicals Inc.) prior to ihtroduction into the reactor.
Catalyst components are handled in a glovebox containing an atmosphere of argon or nitrogen. A
stirred 2.0 liter reactor is charged with about 740 g of mixed alkanes solvent and 118 g of 1-octene
comonomer. Hydrogen is added as a molecular weight control agent by differential pressure
expansion from a 75 mL addition tank at 25 psi (0.2 MPa). The reactor is beated to the desired

25  polymerization temperamre and saturated with ethylene at 500 psig (3.4 MPa). Metal complex as a
dilute toluene solution and cocatalyst as dilute solutions in toluene or methylcyclohexane, were
mixed in a 1:1 molar ratio and transferred to-a catalyst addition tank and injected into the reactor.
The cocatalyst for all runs except 9-11 was methyldi(octadecyl)ammonium tetrakis(pentafluoro-

phenyl)borate. (The ammonium cation of which is derived from a mixture of amines available
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* TiDVMB (0.4) 140 93.1 4.9 0.896 - - 8.5 2* TiPI(0.4) 33.5 1.7 0.906 - -
Ex. 2 (0.4) 33.9 1.8 0.900 - - - .4 Ex. 2 (0.4) 55.2 2.9 0.90%@%};
0.1 5EX 2 (0.5) 88.7 3.7 0.895 - - 6 Ex. 4 (0.4) 65.1 3.4 - - -

Ex. 3 62 242 1,99 <0.1 8 EX. 0.3) 61.9 4.3 0. 895
'B?WEY %mgéylg’ aloage)  The cocgigyme ragis ol lféassn%(eeréafblovpheﬂy- -

1 EX 8b6r3meQ) 5}14119)1)511&12&1011 conditienslWerEX¥naitaifdd.f&)15' n’uaélesﬁwxlh &hPehldedon - 13
8 Ex. (1.0) .65.3 1.4 0,901 - -~

75 1. 901 216 2.15 - 14
15 d%“%’é Ii?e Te‘d“’zgﬁ° itipn vap reggpy cq grgmythe rgaciqs, queﬂ%d Bt isgppogylsjcokelp 37. 4
.6 0 90@&&5’011&@643“(&04)&&%&6saluikoﬁlc&na&}ﬁ #HBu2. 47 2. 47 18 Ex. 10 (0.59)
o Ex. .10 (0.5). 1.5 0.898 - - - 20 Ex. 10

44 5
Asé g/ 5’06 PB'YB’QBOffésn@feé@hmé fnmmdaﬂ(ﬁ@alozﬁ” Wi0dromeCiba@Gegyg - - - 22

Ex. 11 i ; 198
0 1 Qo i 9oy S S 10,

6.0 0. 89§e‘gy-C°fP°?6‘°E< 12 (0.25) " . 72.1 6.0 0.892 220 2.16 0.1 27 Ex. 12

(0.3) 160 35. BereSn golﬁ%zl&% ri!mﬁ?a ufth lyclgﬁaﬁeéndu}%dgé\(§l%§§05% éni% %J%a%gg

29 Ex. 13 (0,15) 14 |
.- coh‘ﬁ%ﬁdéﬁq R?éhe r§eRtorapd @Eaﬁasr%whsml oA §& 14 i The redcfor wiaethey emptiedof theer / g

t1 10 UNhedeed &R sbdin b $etorc Sanid PRSI Sado RG] AU Of eIt i ndlex

determ nati on
(t-butylam do QlVWE‘Fh‘S‘FF"(?@W%ﬁ'@Y Hwﬂmﬂst@y‘é!ﬂb?}@mﬁéi KRy C)fer 4b&nt910ittoam um

di met hyl Derbity Giladdate/deivedisy et BRENNY the boRmRr Sfasé ¥hkn th air and when immersed in
methylethyl ketone. Micro melt index values (MMI) are obtained using a Custom Scientific
Instrument Inc. Model CS-127MF-015 apparatus at 190 °C, and are unit less values calculated as
15  follows: MMI = 1/(0.00343 t - 0.00251), where t = time in seconds as measured by the instrument. |

Results are contained in Table 1.

P NA®R

AHHI EI
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(-CC j}3-( -pyrrolidinyl)-1Hinden-I-yl)silanetitanium dinethyl, prepared
according to W98/ 06728 cocatal yst is tris(pentafl uorophenyl )boraryeo R 2007
Exanpl e 14 Preparation of
di chl oro(N-1, 1-di net hyl et hyl ) - 1, 1-(4-butﬁ/l - phenyl ) -1-((1, 2, 3, 3a, 7a-
11) - 3- (1, 3- di hydr o- 2H-i soi ndol - 2-yI ) - 1H-5a8l8dn- 1-yi ) si | anami nato. . (2-)-N-)
titanium N N Bu F13C ¢dafiyst . t '1k2pA) vidRt r amet bydsigd | ag{ Myl ) 2 (THF)6 -90
20 MAR 2007 To 4Runl digiohy! etoer gg) utgmn Q/mB. 5(@03)151&»/[;{7%’01‘
Me2Si (CH2C1 ) 2 was laddemDi’ @) g,14635. 63, mokoof oMdst urni ngs.. Aftegs stirring
overni ght, a | arg@* anoGRl'(@4) white sadsd was wimsbl e.- Sol vent was renoved
under reduced pressureEndd@4epl ated 9.2h 48 nlo.od tetrahydrofuran-(THF).
Upon addition of PHF, B*R(@4) the®whi 652 soPPd di%8ol vasd. Afeer soirring an
additional 2.4 h_5 abhoBt26®5)5 m“of B®¥kand?wad-88lded -and the sobution was
filtered. The fil t6r at eEWAQHut into 8- reéﬁer 0@967C) - overni ght - Sol vent

/ E’t (B3 ess.. cryé%l S %eré’%sheﬁzw th95bol d0-hexane
(2X20 ). The-sgiHe-—Arsr tReR—ai- do i3, 08:833d pre 0 give 2.753 ¢
of product as the (')I'HE ' ' . el d° °§?81 percent' 'H NVR ( THF-d8) :
5-1.81 (s, 4H), 4),21{58( 1. 77 %% THF) . 3.66 (nj 28H; 1) 10
13C ("H NMR (THF1g$) Ex8 025)50 9. 14,,26. (Th) . 68.46 (THF).:
di chl or o( N-( 1, 1- disret i gioly) ) - 1+ 1- i (- rrmhylo@gﬁnyly)ml ({35 2, 3, 3, 7a- rl)-3
- (1, 3- di hydro-2Hi4 soi eetr.@- yl )« 1H ggxlent 4- ylolsi | anam nat o- (2 ) N—)
titaniumi) Preparsati okx. 8(0.49p- BusoPh) ZHICIPs T1Q.984 { NTEE- NELIEd 20D
round- bottom f | aské undEatBeOi)ltrd)@en Msaospber @9equi pped wth a .15 refI ux
condenser and a_2H0 rrﬂ"lDMdQ&) ngl§ounn2d.7 4. B¥g OPOMy t 46 ni N7 (0221)0 nol es)
were introduced. 18- bEsm8@Shut A beﬁzﬁsnel§4206@8 0. 200 nol es) and 80 ni of
THE were then add%ﬂ x. 0 % blr oppi ng‘”flhnné At89fi hi s t| me 40 ni-of the

br onobenzene, T 3 3 . nal |
anount of et hyl sol‘utl oggglva 83 i rréd unt'l | initiation
ti)?)rm benzghe s1

occurred. The res§3 of Eg(he;( N i ongwas fhen added -

dropwi se to al | owed ef Iguxiy g 120 1 oc% teq,gg@ldl ti=gn oj the bromo
benzenei | HF sol tt2on, ExNe (&b 189 magnesi um
was consumed. The2¢ esEt. n2(0g2592-2r| gnhar d72s0! Ub.Honoves t hen trzan;sferorled to a 250
m. dr opp| ng funne?? whiEsh2 (0.3) 160 - 359 25 0.897 181 1.87 <0.1

28 Ex.12(0.4) “ 430 23 0.897 - -
29  Ex.13(0.15) 140 121 17  0.897 - - -
30 Ex.13(0.5) “ 503 2.1 0.896 - - -

comparative, not an example of the invention

- efficiency, g polymer/ ug titanium

" micro melt index 190°C, (comparative technique of melt index deternunauon) '

. (t-butylamldo)dunethyl(tetmmethyl-n -cyclopentadienyl)silanetitanium dimethyl -

" (1-butylamido)dimethyl(-((1,2,3,3a,7a-1j)-3- -(1-pyrrolidinyl)-1H-inden-1 I-yl)silanetitanium
dimethyl, prepared according to W098/06728 '
" cocatalyst is tris(pentafluorophenyl)borane

bW N = @

10 Example 14 Preparation of dichloro(N-1,1-dimethylethyl)-1,1-(4-butyl-phenyl)-1-((1,2,3,3a,7a-
n)—3-(l,3-dihydro-2H-isoindol-2-yl)-lH-inden-l-yl)silénami_nato-'(z-)-N-) titanium

U

ey

s
Bu e 7&(}{

- HC 3

A) Tetramethylsilane[MgCl}, (THF),
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was- attached to a three-necked 250 niL round-bottom fl ask under a nitrogen
at nosphere equi pped wth a reflex condenser. To the round- bot t GeMAR bogp k,
100 'nL of heptane was introduced followed 25 by SiCl; (15.3g, 0.690 noles).
To this solution, the Grignard sol ution was added dropvm se. After addition
was conpl ete EAA0 mESiathy! agersokitian of Wag. e mmedof MerSi@H,ENgwiseiedl $50wed t 0
cool to B9OMmJ 6MM e. the oJ.uti or Was
filtered. The remf?ﬁgéssgx# gg&\;\ﬁg?gﬂ},ﬁgﬁ am%‘a%ﬁﬁmg{ Y%te 3 %ansews( "X 40
M), fil Selver wariamevseiindes deducedpredsareand giphaatd Wish 60 . Gfoéttahydmﬁlra]ihﬂ-lh)e pt ane

vas ¢ henupespiadn ¥ ARG k3 @00 s LITREPRALY R SSSHG TE, Sl 4! 1O

30 vi scous oil was then vacuum di st ct at '
1 mm Hg, ML1ef bexprg wastaddeziapd heggiolntinn waOfiByed. SBJerfdum:e ma) patfintb hérecles(-12d)

oy O0NCt okl SAkeRAON-Be a0 B BOSIYL L YL AT GRS op sy | ane
45 nL of mere'fhwbleirmanhﬂndnledandedeutﬂds)rmhrutd give 1AS3 pafigddikt &IhGTHR Bex@3 M|

of t- BuNy&y, tojr ol 35 overnight, the solvent was renmpved under
reduced pré‘ésfdﬁﬁ‘{‘éfﬁé lrﬂé:gﬁg?iue was extracted with 45 nL -91 2 0 MAR 2007

of hexane and'HNMR4THE-ds)So4NEIIT(s, %&Omm\ﬁeﬂ, UTRA@, ZBHdWHB)ij@ﬁSZBHE'H{EPVI ng

(ST, O S T S ) SRR e, 1, 1 s e

Bu5 To a 4. GBpmgu(rl;mael?l-ﬂuﬁéthyl@ihg[ Y n?rﬁgnf’emﬁﬁién?i))l(-t\dﬁz,s;@% n%-s(i,@- ved in

20 nL of ded 2. 744

1-i soi nd$$V%&%E%$%@ Hﬂ’éﬂpﬂ*@’d{ﬂhﬂ@eawwzmawuaewm he reaction

m xture was si)iPrégadad@bcdfip-BatPpmEiggnt was renoved under reduced pressure.
The residue s extr%‘u@] g with 50 nL of hexane and filtered. Sol vent
renoval gave ¢ge g%’dﬁd?“né’#& omdlagk urdes & BiRpgeramiosrbans eatipped Wittlad was

91. (5perefnt condﬁsdrm)d sz dtdppihg Finndi 4.81WraR Ridhihg00.200 mol
I ). (NH-t ﬂéﬁ% 250200 mo 3 Wt‘P?m'exane

Sol ut 1 orIEAREH TGPl B (48 h Y0P ste) i o B e them s 0

i soi ndol thﬂdropmngaﬁl;tde) ( AHhistiBie) 1 WAL oflel admobsnz%némmfsouu& Whe'hdBdeh urQrg!t | ON.
A few mgut %gwﬂater n- Bu ﬁe%vﬁ bid on Iow recipitate appeared.” After

stirring overni ght 2t HEWE? Brose 38 “Wéféw then Stirred until nitiation
occurred. The rest of the bromo benzene/THF so_luuon was then added dropwise to allow refluxing

20  to occur. Afier addition of the bromo benzene/THF solution, the mixture was heated at reflux until
the magnesium was consumed.

The resulting Grignard solution was then transferred to a 250 mL dropping funnel which
was attached to a three-necked 250 mL round- bottom flask under a mtrogen atmosphere equxpped
with a reflux- condenser To the round bottomed flask, 100 mL of heptane was mtroduced followed

25 by SiCl, (15.3g, 0. 090 moles). To this solution, the Grignard solution was added dropwise. After
addition was complete the resulting mixture was reﬂuxed for 2h and then allowed to cool to room
temperature. Under an inert atmosphere the solution was filtered. The remaining salts were further
washed with heptane (3 X 40 mL), filtered and combined with the original heptane solution.

The heptane was then removed via distillation at atmospheric pressure. The resulting

30  ‘viscous oil was then vacuum distilled with collection of the product at 1 mm Hg, (133 Pa) at
210 °C giving 19.3g (58 percent) of the desired product.

if) Prepuration of bis(4-n-butylphenyl)(t-butylamido)chlorosilane

Dic-hloro-di(4-n§butylphenyl)silane (4.572 g, 12.51 mmol) was diséolved in 45 mL of
methylene chloride. To this solution was added 1.83 g, 25.03 mmol of t-Bu.I;JHz. After stirring

35  ovemnight, the solvent was removed under reduced pressure. The residue was extracted with 45 mL
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collected on the frit, washed with 4 x 20 nL of hexane and dried under
reduced pressure to give 15 4.42 g of the desired product as a ¥gIMAR207
powder. Yield was 70.0 percent. v) Preparation of

di chl oro(N-1, 1-di net hyl et hyl ) - 1, 1- (4- butyl - phenyl ) - 1-((1, 2, 3, 3a, 7a-

rv-3- (1, 3rdéRydia-rAtereds SbRest wa r¥hdved hded %Gceil?yelsalﬁé le@NAga BBt Oof(the desibbd)
titaniumlIn the drybox, 2.62 g (7.10 mmol) of Ti C13(THF) 3 was suspended in
40 mL of PI¥EYo this solution, 4.32 g (7.07 mol) of dilithiumsalt of

(4- n- Bu- Ph) 2Siii3piepaidiihal df (nl Bl @Ry, Sil {-BbintoiBid) indlhyspéiQlBigd in 60 nL of THE

was added within 2 mnutes. The solution was then stirred for 60 m nutes.

After this tinme, 1.28 PbCdl 2 (4.60 nmol) was added and the sol uti on was
stirred for 60 m nut. e THE was then renoved under reduced pressure.
The residue was extr with 50 nL of toluene and filtered. Solvent was

removed under reduced pre¢ssure |eaving a black crystalline solid. Hexane
was added (35 nL) andNhe bl ack suspension was stirred for 0.5 hour. The

solids 25 were _esll ecfed on the frit, washed with 2 x 30 nL of hexane and
dried under r¢d i gssure L8 give 4.68 g of the desired product as a
bl ack- bl ue, crysta e li{. Yield was 92.4 percent. -92 2 0 MAR 2007 -
Exanpl e 15 Preparati on of 21, 1-di net hyl et hyl )-1, 1- (4-n- butyl phenyl )-1

((1,2,3,3a,7a-rl)-3-(1s3-dil hydro-2Hi soi ndol -2-yl)-1 _ -
Hinden-1-yl)silg ato-(2-)-N-)- dinethyltitaniumBu Ti- N Me Bu H3 CH
CCH3 35 AN < Bu : _

Di chloro(N- 1, 1ggh nethyl et hyl ) -1, 1- (4-n-butyl phenyl)-1-((1, 2, 3,3a, 7a-rl)-3-(

1, 3-di hydro-2 i spi.ndol -2-yl ) - i nden-| - il inato-(2-):N.)ti.tani um
(1. 615 g?/ 2. 25%%ﬁ§2&gﬁfﬁ&3%§%%ﬂ9p%@ rbugis q"%ﬂ‘f‘gg%%bé’ﬁ@kf‘ﬁst hi s
suspensi added@I44gq®87 mmvl) dfdithibmMAdindolifio-denilé déksoived @i 3L SOTHE.i After thhe
reaction_color .cﬂlgn ed at once. ﬁro dar k reeg%ach tq dark red. After
Stirri ng e TXRE PSS e SYaTiaN: olat A AERRYAY HRHEre e Biesa o B B The
resi due wasexattedieitk d0 wilt ¢f Hesar¥land filtatd. hSotweneremodal igave @870 of prldue as a wag :

renoved |eaving,l. 46 f . the desired product as a red solid. Exanple 16
Pr epar at i‘"(%%ougfe%(q{f‘?f',’ iﬁd?ﬂi W}a/? %[“Zf}‘f'ﬁc-"&, 1- (4-n-butyl phenyl)-1- -
((1, 293, 3a, 7aiv))Pi@3pératian of Aifithignpsdltiof (-mdakPH),Sj3)iscimdalingdwdenyl)(NH--Bu)

-yl) si | anani ng},g-562iD) ofbekade doffiiot Bnedidihg 6186 PRONBALANEr Bh-Bu-Ph),Si(3-
' isoindolino-indenyl)(NH-t-Bu) was added 13.5 mL of 1.6 M n-BuLi solution. A few minutes after
n-BuLi addition, a yellow precipitate appeared. After stirring overnight, the yellow precipitate was
~ collected on the frit, washed with 4 x 20 mL of hexane and dried under reduced pressure to give
15  4.42 g of the desired product as a yellow powder. Yield was 70.0 percent.. |
v) Preparation of dichloro('N-l,l-dimethylethyl)-l,1-(4-butyl-p_henyl)—1-((1,2,3,33,7a-
r])-3-(l,3-dihydro-'ZH-isoindol-Z-yl)—lﬂ-inden-l-yl)silanaminatd-(Z-)—N_—) titanium '
_ In the drybox, 2.62 g (7.10 mmol) of TiCl;(THF) 3 was suspended in 40 mL of THF. To this
solution, 4.32 g (7.07 -ﬁmol) of dilithium salt of (4-n-Bu-Ph),Si(3-isoindolino-indenyl}(NH-¢-Bu) '
20  dissolved in 60 mL of THF was added within 2 minutes. The solution was then stirred for 60
minutes. After this time, 1.28 g of PbCllz (4.60 mmol) was a_dded and the solution was stirred for 60
minutes. The THF was then removed under reduced pressure. The residue was extracted with 50
mL of toluene and filtered. Solvent was removed under reduced pressure leaving a black crystalline
solid. Hexane was addqd (35 mL) and the black suspension was stirred for 0.5 hour. The solids
25  were collected on the frit, washed with 2 x 30 mL of hexane and dried under reduced pressure to

give 4.68 g of the desired product as a black-blue, crystalline solid. Yield was 92.4 percent.
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11 ~/ NBu H3C HCCH3 3 15

D chloro(N-1, 1-di-met hyl et hyl ) -1, 1- (4- but yl - phenyl )-1-((1, 2, 3, 3a,27UaMM)m$- (1
, 3-di hydro- 2H i soindol -2-yl)-

1H i nden-1|-yl)silanam .nato-(2-)-N)titanium (1.266 g, 1.77 mol, Exanple
14) was suspeRusuplens6Preparaiontof (es161-dikdeehylethyl)Hl 4-(asbutyiphieiyt)-1-0 gent | e
refl ux an n.0. (0.8 | ) .of_piperylene was added fol | owed by
1.86 nL (g.‘éggﬁ%ﬂ%‘%ﬁ%%&@gwgﬁdﬁ"#&b)&‘ﬁ%n'lryé)a'&"f*wwii -hNo-was

refl uxed Givdetiyitahiogd . After cooling to roomtenperature the solution was
20 filtered and sol vent was renoved under reduced pressure leaving 1.30 g
of the desired product ags—a==Rl ack -93 20 MAR 2007 Exanple
17 Preparation of.(N—(l el -d|(4 n- butyl phenyl ) -1

((1, 2,3, 3a, 7a- 8l h, 3-di h 2H-| SO0i ndoI 2-y1l)-1Hinden-1-yl)silanam na
to-(2-)-N)- [(di S brs(rrethylene)] titanium N Bu Cf Si
Ti...~~ CH3 N Bu 3 5Toa50rrLtquene sol uti on
containing 2.33 g, 7 I hI oro(N-(1, 1-di et hyl et hyl ) -

1, 1-di (4-n-butyl - ) - 1-( 3 , 7a-rl)-3-(1, 3-di hydro-2Hi soi ndol - 2-y
| )-1Hi'nden-| - BW)si anam natfo- (2 ) - N-)trtanr um (Exanple 14) was.added
3.62 g, 4.23 mmol of Mg 2MgCl ) 2(THF) 9 as a solid_ After stirring
overni ght at room tenperatyre,Cithe sol uti on color changed from green-bl ack
to red. Solvent was renove under reduced pressure. The residue was 10.

extracied wt hmalom(Nerf l-hmeﬂryehuwn)dl i-l(4-h€tfu0ﬂpheﬂ'ﬂ)31-§@,2\@ﬁ7a%$ (1 SWUSdo Ader
reduced PLSS red s material was dissol ved

t
in 40 nmL o ﬁ r:\?'n)eﬁ'é ?r r%lE}l 'ég)ﬁ]tagﬁmf’iuﬁ‘e(lﬂ Bt2-254pmgl Framplgddhyvas gave
2.16 g of suspendedih 34 mIzofiteldergl assms subérdion W ladded3SnIB@. 713 n861§ 6N1.6 M MeNVR

(5000 Sl b gy 8 Bl ol Yok s 5 ™

(s, 2 H) for 4 Boyrcthe ciyenp ik r}dmev&ﬂmded-ﬂzc)ucea p&zsu(et ,Thé ktsidud ®as sldda&efwﬁh 85 HD

4. 61 84#;1)3%1)% ax?tgﬁlétﬁgd éolv@nt w:?s rZrﬁO\(ed leavmg 1 §6] g OTJ_Lc_deZued product as a red go?xd

3JH

Example 16 Preparation of (N-1,1-dimethylethyl)-1, 1-(4-n-butylphenyl)-1-
((1,2,3,3a,7a-1)-3-(1,3-dihydro-2H-iseindol-2-yl)-1H-inden-1 1-yl)silanaminato-(2-)-N-)-titanium

(II) 1,3-pentadiene
N =
s O \ / 11..,“”'””

HsC °”3

Bu

15 Dichloro(N-1,1 -dimethylethyl)-1,1-(4-butyl-phenyl)-1-((1,2,3,3a,7a-1)-3-(1,3-dihydro- 2H-
isoindol-2-yl)-1H-inden- 1 -yl)silanaminato-(2-)-N-)titanium (1.266 g, 1.77 mmol, Example 14) was
| suspended in 60 mL of hexane. The mixture was brought to gentle reflux and then 0.9 mL (0.89
mmol) of piperylene was added followed by 1.86 mL (3.72 mmol) of BrMgBu (2 M in THF). The
reaction mixture was refluxed for 2.5 hour. After cooling to room temperature the solution was
20  filtered and solvent was removed under reduced pressure leaving 1.30 g of the desired product as a

black glassy solid.
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(m 2H), 7.05 (m 211), 7.15 (d, 2H'JH H = 7.5 Hz), 7.26 (d, 2H, 3JHH =
7.8 Hz), 7.31 (d, IH'JHH=9.0 Hz), 7.57 (d, 1H 'JHH = 8.7@9,%%@3
(d, 2H'JHH=17.8 H), 817 (d, 2H 'JHH= 7.8 H). "C (' H MRRH): s
-1.08, -0.28, 14 %1‘,7 %4. 15, 33.70, 33.78, 35.91, 36.06, 56.63, 56.88,
80.31, 84.35 EXEPEAT highargfon of f-(}1-dimetbylethyi)-1 JAidn-butsiphenyl)-1-

124. 36, 1Qi[2,343,1428-3(1,3-diBdrd- 2 H-idodSd ol 2-y1)- 2L ink3d-13Bsilah3hind fo- 23Ry 00, 136. 66,
137. 16, m}%%?"?‘g"#s%gﬁ* 544. 66 144.85. HRMS (EI'): calculated for

c39Ha' , NEEPstRYlsilyignerbisimethylene) titaniie 646. 2640. Anal ysis: Cal cul ated for

C39H46N2SI 2Ti: C,,72.42; H, 7.17, . 33. m, 72.78; H 7.53; N,
4.13. 25 Ethyl ene/ Gctene Copol yner It tion conditions of Runs

1-30 were substantially rep usi | uene sol utions of catalyst and
cocatal yst, nethyl (di (Cl4.18 a I').&mmori.y '

t et ral ds(pent af | uor ophenyl ) bor Rasu l‘s&s’ccgﬁt ained in Table 2. -94 2
0 MAR 2007 Table 2 Cat./ ceg H & Yield EfY j,ciency Density Run

Catal yst (vnoles) WW(Wag Ti jQ nj 31* DSAT** 0.9/0.9 11 19.9 0. 46
0.898 3.3 32 Ex. 14 0.3/0.3 17 40.9,@®b5 0.892 < 0.1 33 Ex. 8 0.3/0.3 12
18.8 1. 31 0. 8197 nparative, not an exang\%l e of the invention

< .1 * co
di methyl (N- (I ,°f-58F\?m‘f"HWé?'HW’)CP&‘?@iﬂaP#étghwﬁmoi) dighlgro(( }, brfiserhyledybt opent
?ﬂﬁ im{ | él_-;l&ﬁrallﬂﬁ{ﬂpﬂ?ty&lﬂ(gmmhmt%-fm%nm,farclgyl?sroﬁ,aarza}td-mi.ﬁtn-1-
, 1- . . -1, 1- - e en - 1-
((1,2, 3,y?g'?“?%{g‘ﬁ‘j%):%ﬂ?%‘?ﬂ%szR}F‘B{%‘#f‘F?G%ﬂ 622, ¢-23 mpal ¢fnden- 1- yl ) si | anani na
t 0- (2-) -MeFUCHRMpLHITHRR bhwy/dotid| Aftgrizaririby beniiplitatvobitemYeraliir< e EGion CofF2TMS N
H3C Hs@gggg%% el 249 MR Vbt s PRl ol 128,06 e, Mric el W & Y1) -

1, 1 -(4 en
10 0

extracted with 4 of hexane and filtered. The solvent was removed under reduced pressure to give a

red glassy solid. This material was dissolved in 40 mL of hexane and filtered thought a fine frit.
- Solvent removal gave 2.16 g of product as a red glassy solid. Yield was 89.0 percent. :
"HNMR (CeDe): 8 -0.03 (s, 3H), 0.44 (s, 3H), 0.62 (d, 1H, 2y = 12.6 Hz), 0.83 (g, 6H, Yy =
7.9 Hz), 1.24 (m, 4H), 1.52 (m, 4H), 1.54 (s, 9H), 2.34 (s, 2H), 2.45 (d, 1H, 2y = 13.4 Hz), 2.52 (t, 4H,
15  ’Jiiu=7.8 Hz), 4.61 (m, 4H), 5.84 (s, 1H), 6.74 (1, 1H, Jun = 7.7 Hz), 6.89 (d, IH, *Jyu.y = 8.7 H2), 6.94
(m, 2H), 7.05 (m, 2H), 7.15 (d, 2H, *Jiyu = 7.5 Hz), 7.26 (d, 2H, *Jyugy = 7.8 Hz), 7.31 (d, 1H, *Jyuus = 9.0
Hz), 7.57 (d, 1H, “Jyy = 8.7 Hz), 8.13 (d, 2H, *Juy = 7.8 Hz), 8.17 (d, 2H, Yy = 7.8 Hz).
BC{'H} NMR (C¢Dy): & -1.08, -0.28, 14.11, 14.15, 33.70, 33.78, 35.91, 36.06, 56.63, 56.88,
80.31, 84.35, 85.24, 103.81, 122.61, 122.81, 122.82, 124.27, 124.36, 127.34, 128.47, 128.51, 129.72,
20 131.03, 134.87, 135.00, 136.66, 137.16, 137.79, 143.36, 144.66,.144.85.
' HRMS (EI): calculated for CysHagN;Si;Ti (M)* 646.2679, found 646.2640.
Analysis: Calculated for C3sHsN,Si,Ti: C,-72.42; H, 7.17; N, 4.33. Found: C, 72.78; H,
7.53; N, 4.13.

25  Ethylene/Octene Copolymerization
The reaction conditions of Runs 1-30 were substantially repeated using toluene solutions of

catalyst and cocatalys_t,'meth’yl(dj(C,“s alkyl)ammonium tetrakis(pentafluorophenyl)borate. Results

are contained 1 Table 2.
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((1,2,3,3a,7a-ii)-3-(1, 3-di hydro- 2H=i soi ndol -2-yl )-1Hi nden-1 -yl ) si | anam na
to-(2-)-N) titanium (5.42 mml) (prepared substantially accor di hdARc2007
exanpl e 5) was partly dissolved in 70 nL of -toluene. To this solution 11.6
m. (11.6 mmol) of LiCH2TMS (1 Min pentane) was added dropwi se while
stirring over a one m nute-period. Afraflelzhe addi tion of |ithiumreagent

was conpl eted, the 15 sol Utdaplncocat orEA.ICSl r}ours at room
t enperature. TheRJneaCCta;a tpré I §o| Y was.renmoved
under, reduced féssgg@Th 1 g so soI \A@g nmL of

tol uene foll owes; by 514 ti Qg @ 45 191_ of40tbexanez gsThe s‘p ti ogsoyvas filtered

and sol vent renoyed. gRger oaeglyiced pressie | egung a §

crystalline soli ehmpieNane N@EmAEeRse febasd-) and the e WS stirred
for 10 min. and*tirenylpul, 1wnﬁemyfen@azardd‘nanylzétzmome‘ama@,dcy%?( hadtdylyne solid
was col | ect ed by s2arhindd thambiron, washed with 2 x 8 nlL of cold hexane, and
thensdri ed under reduced pressure to give 2.722 of the desired product.

N (GO0, Sl e oA g B 5 2

- CH2Si (Q'('BZS)Ba,ﬁ«ﬁéB-((lmmhyalrb-zHGHﬂ&1&1@1:5%)3){rmaenzﬂ-y()ﬁlan%mﬂ.@dﬁkg) 2.13 (s,
6H), 4.77 = 12.0 Hz), 4.91 (d, 2H "25 2JH H = 12 5.78

(s, 1H), Dig W?Fﬂﬁﬁlmé"}ﬂrwm? 7 Hz), 6.98 (m 3H), 7.05 (m 2H), 7 13 (d,
2H, 3JHH=7.8 Hz), 7.20 (d 2H, 3J :8 Hz), 7.33 (d, 1H, 3JH H =
8.4 Hz), 7.78 (d, lH 9(‘{7&;&@@(& 2H, 3JH H=7.5 Hz), 8.06
(d, 24, 3JHH = 7.8 HZJ~<<&S 0 2007 13C{' H NMR (C6DB): 5 2.74,
3.52, 21.47,21.5 35. 33 03, 58.74, 69.08, 80.50, 84.92, 102. 34, _
122.57, 124.47; u,7..8,, 124. 92, 125 12, 127.55, 128.92, 129.09, 129.49,
133.99, 134.30, = 13 '\ChizgiM®9, 137.43, 139.72, 139.83, 146.11.
HRVE (El): cal cuf at¥d fc}\a(Hs NRSINTiI (M 735. 3465, found 735, 3461. 5
Anal ysi s Cal culLated/f or H58N2Si 3Ti: C, 70.26; H, 7.95; N, 3.81. Found:
C, 65.96; H, .74; N, 2.31. The X-ray structure (ORTEP) for the conpound
is provided in Fi gureH?,C anpl e 19 Preparation of

(N—(l 1- di net hyl et hyl ) - #,ClL- 855(4 nmet hyl phenyl )-1- ((1, 2;

3an7a-rl d )i | to-(2
35 30/ 10 e i e el PN Pieabdei [ e il anamnato; ¢
H3|4 {-BC((D%,A; 75tqp-rsanwmyd:mzlfambw@}%:ggr&)\ﬁ -yIRildQmiharél(2}- N}’)'ntzﬁﬁdlxgr 0- |
Sol utl o was a 10140)
o0 Wy o s %% mimoh) Grepirea SpMRalS aecfE reeatilt VB RS PRI B TP o wae

Vi Si bl e toluene. To this solution 11:6 mL (11.6 mmol) of LiCH,TMS (1 M in pentane) was added dropwise

while stirring over a one minute period. After the addition of lithium reagent was completed, the
15 - solution was stirred for 15 hours at room temperature. The reaction mixture was filtered ?md solvc.nt. o
" was removed under, reduced pressure. The resulting solid was dissolved in 15 mL of toluene |
‘followed by addition of 45 mL of hexane. The solution was filtered and solvent removed under
reduced pressure leaving a red-brown crystalline solid. Hexane was added (25 mL) and the mixture
was stirred for 10 min. and then put into freezer for 24 hours. Red crystalline solid was collected by
_20 filtration, washed with 2 x 8 mL of cold hexane, and then dried under feduced preésure to give 2.722
g of the desired product. :
"H NMR (C¢Dq): 8 -0.67 (d, 2H, Yy = = 11.7 Hz, -CH,Si(CH3)s), 0.14 (s, 9H, -
" CH;Si(CHj3)3), 0.20 (s, 9H, -CH;S:(CH;);) 1.10 (d, 2H, *“Jyn = 12.0 Hz, -CH,Si(CH,);), 1.31 (m,
2H, -CH,Si(CH,)s), 1.71 (s, 9H, C(CH3)3), 2.13 (s, 6H), 4.77 (4, 2H, *Jyyy = 12.0 Hz), 4.91 (d, 2H,
25  “Jun=12.0 Hz),5.78 (s, 1H), 6.73 (t, 1H, *Jun = 7.7 Hz), 6.98 (m, 3H), 7.05 (m, 2H), 7.13 (d, 2H,
Jin = 7.8 Hz), 7.20 (d, 2H, *Jyyyy = 7.8 Hz), 7.33 (d, 1H, *Jyyy = 8.4 Hz),7.78 (d, 1H, *Jyy = 9.0
Hz), 7.98 (d, 2H, *Jyu = 7.5 Hz), 8.06 (d, 2H, *Jy.ss = 7.8 Hz).
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15 Sol vent. was renoved under reduced pressure and replaced with 40 nL of
tetrahydrofuran (THF). Upon addition of THE all of the white s@( AR 2007
di ssel ved. After stirring an additional 24 hr, about 20 nL of hexane was
added and the solution was filtered. The filtrate was put into a freezer

(-27 O over hiGfhe} NBIR (&D}): Sas74drsamtied, Ansh, BABYSTAR| 68.54£86.08/283b s ner e

washed w .. The solid was then dried under reduced
pressure l?%%?\&/felsgqé‘ggfgl(%? g(pligr? gbZZS d& 1 &5THB- 920 2583 42283199 V¥4E3% was
27. 1 per ¢8h60, 136I63NBY.09,HB7 48)139.32; 18983 (48,114H) - -0.21 (s, 6H), 1.77 (m
(2$:_|’C) ,THEQ 42' ?&g&hﬁ?%@@iﬁg@%ﬁ. ('\1\|4'\;B7§5T3|.:|1'f’>_5,OI &hd 7835-.324'615.0, O 14, 2637
E QP g -121 ilh di gﬁ‘t h&:fﬁgxgﬂ%c&imegfstl ?{Jﬁlmﬁh\?ﬂi:@%%)H}?.éf;h,%aé?lz Pémé?c Bske 31,
I—|-i1nden-§9§io})" Hlanani nat o- (2-) - N-}[ (di met hyl si |yl ene)bis 25 (nethyl ene)]
Litanl um If)(T?e SCragbinicfth (ORETERY keHth ObrsBH AL Blodfel iPPighee 0- 95 0! of

I C oro :

di net hyl et hyl Exampled9 Prepasation of eyl dimethylethyl)-3,13H(4Zmethylphefd)-B- di hydr o- 2H

- i soi ndoj(1.3- - i ol 2Rk b B do BRI RAL O ( 2= b titaniyr repared
subst ant It(}i’J ?ga)a?cﬂo);j?r’?g&tﬂg&ﬁoﬁgyf%wﬁﬁgggllgf }"%Eééf%?sggéﬂm\t%?d{%ég 0.667 g,
1. 05! ¢mo[(dimetisilsieneypsimeshyrodHEmiws a solid. After stirring for 30 2
hours at room tenperature,. proton NVR analysis sh d about 70 percent
conversion to the -96 2 0 MAR 200 duct . «iﬂﬁi rring an additi onal
2 days, the "H NWR spectrumdi 4 A* dditional 0.25 g of the

di Gigniard was added. Wthin jesAhe reaction mxture turned from
green-yellow to red. After stitxlngSian agdisignal gghours, the solvent was
removed under reduced pressure e ?‘es&’d@seﬂtract ed with 40 nL of
hexane and filtered. Sol vent enov under reb\eced 5 pressure to give a
red glassy solid. This solid was diﬁ ved back in~1%5 nmlL of hexane. After
standi ng at room tenperature overni glit« ¢he sol vent was decanted and red
crystals were washed with cold hexand’ (2 x 2 mL). These crystals were

- dried under ra&)JeocdoptiytilanaMeTIg(TEF)). 448 g of the desired product. Yield

72.9 " H. ): S.50.0 Q.44 (s, 3H), 0.63 (d,
T sor e $50k0 midi(Relyts SRkign 3r2 8 g0t Rinof EhmigiEintByvitpuient Bl g
(d, 1 H,350mmpl ef Mg ngnipps) After 8imipgpvedtipht Ibg8dméumnt oflwhite sofid s (kiblel H, 3JH_

|(-|d: 1% i—l8' Sl:;(%‘)ﬁnh @iﬁ‘gmégeﬂz lemmer r%d-ugﬁrgssgff%nyz E%)Hc% glzttéﬁq]m';éc;?)tetrﬁz gf(u((}m({f%rk)') 3 J L ]|-|5
= 8.4 HAponaddigon of THE Ll ofxhe white Slid didadlyedS ATer Gtitring kh addiddrial-behr bSut9D) |

8.11 (d,,2kr = e H CNWR ( : S -1,10, -0.30, 21.50,
21. 56, 3%1.2 %?&%Jaﬂ. ng,adé"éi.?"‘é?g@"ss&“g‘?l,‘ ¥ 4‘7"21"6'\/“,%' é@g ?@‘?’m Y4s By ante 8 freazsn(-71C)
122. 81, Orer@ighy, Scigent was det@eddind larRTcadrlesd@Pstdl2 werkA0ashidl wilip€bl@Boxarke34. 58,

134. 61, (2436085, The ToiMvas K 784 uk39:c86..4139, 86, ‘143, 33 HRVB (El):
cal gyl a8 T or cIBFANEE Frh <] wERs s SRSt e Tobme ottt e

hexa-adduct. Yield was 27.1 percent.

'"H NMR (THF-dg): & -1.81 s, 4H), -0.21 (s, 6H), 1.77 (m, 28H, THF), 3.66 (m, 28H, THF).
“C{'H} NMR (THF-ds): & -2.50, 9.14, 26.37 (THF), 68.46 (THF).
B) Preparation of (N-(l,l-dimethylethyl)-l,1-di(4-methylphenyl)—1-((1,2,3,33,7a-n)—3-
: (1,3-dihydro-2H-isoindol-Z-yl)-lH-inden-l-yl)silanaminato-(z-)-N-)-[(dimethylsilylene)bis—
25  (methylene)] titanium
To a 50 mL toluene solution containing 0.60 g, 0.95 mmo! of dichloro(N-(1,1-
dimethyléthyl)—l ,1-di(4-methyl-phenyl)-1-((1 2,3,3a,7a-n1)-3-(1,3 -dihydrb-ZH-isoindol-2-yl)- 1H-
inden-l-yl)silanminato-(z-)-N-')titam'um (prepared substantially according to the technique of
Example 5) was added 0.667 g, 1.05 mmol of Me,Si(CH,MgCl),(THF); as a solid. After stirring for

30 2 hours at room temperature, proton NMR analysis showed about 70 percent conversion to the
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Anal ysis: Cal cul ated for C39H46N2SI 2Ti: C, 72.42; H, 7.17; N, 4.33. Found:
C 72.78;, H 7.53; N 4.13. 20 The X-ray structure (ORTEP) fop UtlE?ER 2007
compound i s provi ded in Figure 4. Exarrpl e 20 Preparation of ,

di chl oro N—% dinethylethyl)-1,1-dip | -1- ) L
((1,2,3, Qd -f*ﬁj" syrming ag addifiphal 2 days) thmi Pﬁ\e%ﬁpfrcfrym)%fi noi Alanid. e aslditienal N ) - ¢
I t ani um 0.67g s he JiGrignidrdaas Nﬁ@@'ﬁ’)t&n rhifthte£he PAERSH B nfd wmed from green-yellow .
N-(tert- bm%S‘%)ﬂN- (1-chlorg-1,1-dip henylylsilyl)am ne. To a solution 25 of

of 12.66%J° ﬁsrr%*s)aﬂa@d*a?ehﬁ B?tsartrﬁf@wpfs\rqsaﬁéorqé ugdry rmcedfprers@mn&m/as
added 7. g8idGe wAbkiraered \\ntmohmmrw,lan@mmteréﬁﬁesomﬂ% Ehjsoeégyd ProfBeqStirred

overnight, then filtered. The hexane was renoved pressure to
gi ve X hePTstsEie £ivaa red rlassy eplid. dBissplicewas @rsplveq“h@ckyn é15 ohLved bexa@e. Sfter g

(94
(m ‘a8 eyt i ol vty g el fé%%g -0

-97 20 mhezgm x( Pr Eisse enystalmwere dried under reduced pressure to give 0.448 g of the

N-(tert - Qutryd drodvict. Tyikracl (3-tetrahydro-1H-I-pyrrolyl-1H 1-
i ndenyl ) silyl l3“(:1mcne ghﬂrgflerégmsol ution of 1-(1H- 3-indenyl)pyrrolidine,

lithiumsalt (PNHR @613&)054604@)11‘}) @1414@035‘11066f(d 151, ThiE sn2s9 Brydesk @r 9P se to

(o o ZTEER0LE a0 o) SU5 1 dhitl i), 800 dntl UETMDIOH G0 e
vas stirnodSded tmmeu S 616 6.9%0kan, 279 o 281, 'erﬁo(é,rzH ému@emazpssure

The resigye 3jextr d ane t tion_felher
sol vent ms(dV\%IZnJIFQENS\?gﬁB 7%wrgg’§ced8%;€ égg? Iieiavl‘ﬁ Pﬁig 5?6’9@ product

Yi el d wads-98 69dHDehi ! (12H: HngedaB). 8: 1.17 (s, 9H), 1. 83 (m 4H) 2.85 (m

2 3.20 (mmn NMR 1 |
2? 03, 33. 213 %@%3 46&:%)%1914099192719%4 2}58%3]8%% 23%'{ 881_%@%4%’18531528
124.186, W3450122.611228], 12383, 124.29, 274.3% 121.25,.189.12,1129.68530.92.9 3958, 1334197,

135. 13, {B3%s37h7, 141i3§7 ‘f301391€611?§) 6, 3:435 323 149.59. (C) Preparation
of N-(tert- but ? 3-tetrahydro-1H1-pyrrolyl -1H1- 15

hen
i ndenyl ) silyl %&gﬁsr@g) %I‘Fqktt SHkSNleL i (ML)} 6461268 found 646.2640.
Analysis: Calculated for C39H46N2512T1. C,7242;H, 7.17; N, 4.33. Found: C, 72.78; H,
7.53; N, 4.13.

20 The X-ray structure (ORTEP) for the compound is provided in Figure 4.

Example 20 Preparation of dichloro(N-(1,1-dimethylethyl)-1,1-diphenyl-1-
((l 2,3,38,7a-n)-3-(1-pyrrolldmyI)—lH-inden-l-yl)snlanammato-(Z-)-N-) titaninum

D

CoHauSi, Tk
NC(CHa)s
(A) Preparation of N-(fer-butyl)-N-(1-chloro-1,1-diphenylylsilyl)amine. To a solution
25  ofof 12.66 g (50.0 mmol) of dichlorodiphenylsilanc in 300 mL of hexane was added 7.38 g (101
mmol) of t-butyl amine. The reaction mixture was stirred overnight, then filtered. The hexane was
removed under reduced pressure to give the product as a viscous colorless oil. The yield was 13 55
g (94 percent yield).
'H (C¢De) 8: 1.10 (s, 9H), 1.51 (s, 1H), 7.14 (m, 6H), 7.85 (m, 4H). *C{'H}(CeD) &: 33.2,
30 50.8,128.22, 130.67, 134.9, 135.81.
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I'n the drybox 4.57 g (10.42 nmol) of N (tert-butyl)-N(1,1-diphenyl-
-(3-tetrahydro-1 H-l pyrrolyl-1H -1-indenyl)silyl)am ne was corr? @ﬂ%

80 ni of hexane. To this solution 13.0 nmL (20.83 mml) of n-BuL

hexanes) was added dropw se. Upon conplete addition of the n 20 Bqu the
sol uti on was (B} iPrepagagemefiN-gatr-butieN(bd tdiphenyl-hr(Z¢¢tpihydrel Bdspyroslyetildd vi a
filtratipienysiiyBagide. VAR 2007  washed with hexane and dried under reduced
pressure to give 3.37 g of product. Yield was 72 percent. (D) Preparati on
of dichl oro(N—(l 1-di nmeth hyl ) -1, 1-di phenyl -1-((1, 2, 3, 3a, 7a-i) - 3- (1-
pyrrolidinyl)-1 Hinden-1yl)silan am nato-(2-)-N)- tltanl um 5
N-(tert-butyl)-N(1,1-dip

silyl)am ne, di }

| -1-(3-tetrahydro-|I H 1-pyrrolyl-I1H.I|-indenyl)
alt (3.37 g, 7.47 mol) was added as a solid to a
80nmL sol ution of {faining. TiCl3(THF)3 (2. 77 g, 7.47 nmol). After 45
m nutes, PbCl2 (1Y 3.73 mmol ) was added as a solid. The reaction
m xture was then stirrgd an additional hour. The sol vent was renoved under
, i @, extracted with toluene and filtered.
()

um

e luced pressure and the residue was
triturated- vvrexane The id was collected by filtration, washed with
hexane and then drie nder reduced pressure. 3.39 g of product was

obt ai ned (82 percent yﬁdh "H (CDClS) 5: 1 47 (s 9H) 2 04 (m 4H)

3.78 (br s, I—? 1H, (m I
H, 7.21-7. 26‘\ iOFﬁmzﬂf H*iHéﬁn@erW )erq)ohdlredsﬁlem sak@ 00 aé@{% mgol) ed@mly

B 25571 THiES 3 348 dr8fidilo 830 nTSTH Jolddon W0rer ey LR Slorcl 2. 82, 127 34,
128.13,128.19, 128.9 129.24, 130. 31 51, 134.66, 134.74, 135.48,

135. 99, diphgnybiisilyDagingd3.0Oggalfistommal). P‘r‘@?fé%%‘iddﬁ’“d‘r’as complete the reaction mixture

(N- (1, 1-vehis smteahverntpht.) THe sbivéhtival @iy kerdovel hinder feddPedReskirt - Bhe residue was _
(1 pyrrol i di nyI 1H-| nden 1- Pél ) silanam nato-(2-)-N}dinmethyl-titanium . Si

- 111085 rach ée§o @_&lt@ged g@c-pg}vgptws gheefemoved under reduced

dl chlor Qédhktﬁércémﬁgmg»rgrobwdt)memv&as@bma&@w 1- ((1 2,3,3a,7a-i)-3-(1-
pyrrolrdrnyl)l hS; Ianamnato§ trtanrum 0.90 rrrml% was
PAGAE 40 i G CEDSD) & iy (1D, LED GorBDHES 3. B3DeA20fm. B 5 25 15 4 706 EH90)

was addesl, IMQPWC%QI}\QCDblg§B4ZSYO3n% 43Ul?3)63 HOIPAELS, 629sn@fsotsbeloackqtI {300, of the
MeLi the_sol mnutes. After this tine errodthe

Et 20 wadZ?- %%%96 dﬁﬁ%? 'rzéc?llrcle?d lBr @géa’r B 7496 138:85, A 2500 424 Rl 32t éé5®f"t h

hexane, 18580, 251§@I1|4599n14b|5btered the filtrate evaporated to dryness under

reduced pressure to give % of leroduct Yield was 66 ent.
(C) Preparation of N-(ten‘ utyl)}-N-(1,1-diphenyl-1-(3-tetrahydro-1 -l-pyrrolyl-lH-l-

15  indenyl)silyl)amine, dilithium salt.

OO

LIN
t Bu

In the drybox 4.57 g (10.42 mmol) of N-(ters-butyl)-N-(1,1-diphenyl-1-(3-tetrahydro-1H-1-
pyrrolyl-1H-1-indenyl)silyl)amine was combined with 80 mL of hexane. To this solution 13.0 mL
(20.83 mmol) of n-BuLi (1.6 Min hexanes) was added dropwise. Upon complete addition of the n-

20  Buli the solution was stirred overnight. The resulting precipitate was collected via filtration,
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"H (C6D6) 5: 0.14 (s, 3H), 0.87 (s, 3H), 1.32 (bs, 4H), 1.57 (s, 9H), 2.99
(bs, 2H), 3.22 (bs, 2H), 5.44 (s, IH, 6.75 (t, I H), 6.95 (t, '2'ﬂ)MFg)g§b3
- 7.32 (bs, 4H), 7.54 (d, IH), 7.83 (d, 2H), 8.05 (d, 2H. 13"’ C%

5: 25.81, 35.30, 50.24, 50.43, 55.83, 57.36, 82.73, 105.09, 124.37, 124.86,
30 125. 1?ashdPwithhexanead3ipied QRBr e8yucetiPBesSite tolB G DY, g 4f3Brod . Y&ﬁi%,72136. 65,
137. 55, %3&11 43, 144.96. -99 2 0 MAR 2007 Exanple 22 Preparation of
(N-(1, 1-di nethyl ethyl)-1, 1-dip henyl-1-((1,2,3,3a,7a-r1)-3

I()1 |toy{ rolidi ngD)) Pﬂephralddnnf:dxcmb}aNL(anadnﬂmiwetﬁﬂ)al ANipHengL1-((1 2B13ayhs{)3y10et hy
itaniu

di chl or&W?@?t%m'f%?ol)éww{’ﬂ‘g&mimdfzp)ﬁléﬁﬂmﬂ'“fl(1 2,3,3a, 7a-r1)-3-(1-
pyrrd idinyl )Ng(}émmsepm(i yld)i;mehﬁna(me&&t@d(&mdJ)berblyr_muuﬂw,s?mlygmﬁgxarmI e
1, 072cir vvgis%b olve Mi%om_of t ol yen To this solution, 1.51
m (1.5 % derd as aplidity a Waﬂa@wﬁr VGosi@Inigg; | e
stirri ngl'lQJV;(EFHIé), Q. Mg nue nmn) qmerAB Eﬂﬁut&sh?b@lggl 6388, 79fm1£$l?19&3ardded dsgagent
was conpl ﬁ%‘ Th the solution was stirred for m_nut es e sol vent was

e

removed 9 € TERAHOR BYiktE &g the stimed gnpdditigns] dow- IHe solvant wag iemovRdpRdes0 i of

hex ane geghckd pre@ufd ThERXAIE wibéxrabREWE olh&d hd Hitdded? Hb1 O vad @R 0wl undert hat
|ssol ved in abouyt 10 nL of hexane and put into a 10 freezer at -27C.

Af t t vigaugad Rresspicand theesique s mipmigdywithhexaned Thaspdid was gellesigd by Blatioe and

t hen ab@d.thcd“wﬂﬁ-hdiﬁné’@&@féﬁ drieSuridf Reucealpdsiifle. ONBY g BASrbaRE wall b [g2on of
the solid. The é)l was put into a freezer overnight. The sol vent was

decant e PSSR ¥HD- dark red crystals were washed with 2 mL of hexane and
were dried un D gcgaqb r Kk 0, fost i 'H
AR gig(t( 9 (2;913)'590&{& 4%%%8& EHonsdb? dﬁ—ﬁ Jﬁft H'}ggéﬁ

1.07 (d,(m1H), 72)§+(mHIH) 725 712§_m,2h1) 751(2351(12;7921@5}1)1 S@H}@Demﬂ)s 23787 (s,

9H) 1%( 3?53(3@ st 60.98.43, 1(:”10727'6') 12250 H1 %‘f%)lﬁs &8172%‘1(9612%?& 1%@'3" "1';:35.7 Hz)

Hz), 91905 m3415§9134€41t35(4)ﬁ113;§1%9 $0.48.06D6) 5: 2.68, 3.59, 25.62,

?38357 "5, e e E%@hé@°§§‘&&‘8€8%¢f5%’9%§"ﬁf?fep§w’f?ée%}a 9 T0, 20

147. 38. (Epamolidinyh-1H-indap-dtysHansiminato~(2-)-N-)-dimethyl-titanium..

di chloro(N- (1, 1-di t hyl) - di (4- net hyl phenyl ) - 1-
((1,2,3,3a, 7a-i) - 3- el 1H-|ndenlyI)S|Ianamnato(2) N)-tit
anium N Cl C4HC (A) Preparation of

N-(ten-butyl) -c AOr o- ,1-di -p-tolylsilyl)am ne. 25 To a sol ution of of
10.0 g (35.6 |c} 'r“@l't&dltolyl silane in 300 nL of hexane was
added 5.20 g ( nmol taM yl am ne. The reaction m xture was stirred
overnlght t he

H3C CH3
20. - To0.50¢g of ‘dichloro(N-( l,l-dimethyl&hy_l)—l,l-dibhenyl'—l-(( 1,2,3,3a,7a-)-3-(1-
pyrrolidinyl)- 1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (0.90 mmol) was added 40 mL of Etr0.
To this suspension, 1.12 mL of MeLi (1.6 M in Etp0 ) was added dropwise with stirring. Upon
completion of the addition, of the MeLi the solution was stirred for 30 minutes. After this time
peribd the Et2O was removed under reduced pressure and the residue extracted with hexane, the .
25  solution filtered, the filtrate evaporated to dryness under reduced pressure to give 0.31 g of product.
Yield was 66 percent.
~ 'H(CeDg) 8: 0.14 (s, 3H), 0.87 (s, 3H), 1.32 (bs, 4H), 1.57 (s, 9H), 2.99 (bs, 2H), 3.22 (bs,
2H), 5.44 (s, IH), 6.75 (t, 1H), 6.95 (t, 1H), 7.02 — 7.32 (bs, 4H), 7.54 (d, 1H), 7.83 (d, 2H), 8.05 (d,
~ 2H). “C{'H}(C4D¢) 5: 25.81, 35.30, 50.24, 50.43, 55.83, 57.36, 82.73, 105.09, 124.37, 124.86,
30 125.12,125.51, 128.32, 128.73, 129.87, 130.03, 133.63, 136.29, 136.65, 137.55, 138.13, 144.96.
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filtered. The hexane was renoved under reduced pressure to give the product

as a viscous, colorless oil. The'yield was 10.83 g (96 percent). ' &%@7
S 1.12 (s, 9H), 2.04 (s, 6H), 7.01 (d, 4H), 7.82 (d, 2H). 130{'I—I}(2 ;
21.4, 30 33.2, 50.80, 129.06, 132.67, 135.09, 140.46. -100 20 - MAR 2007

(B) Prepar atiB¥ample 22 Preparation of (N-(1,1-dimethylethyl)-1,1-diphenyl-1-((1,2,3,3a,7a-)-3-

B;E '; glnylbd_lltﬁﬁl_r)o:l':&;] e)’r-ll;? ﬂh{ef} lu?asﬂ]}%%mﬁ ()z)-]N §ﬁs&£rﬁ%£tﬁp¥ﬂylme yl)Jhtamum
1- (1H 3-i ndenlpltywwmqag nédIChlpltOﬂﬂiﬂm-slaﬂldth)ﬂétbﬂpl ng;phsn)aambﬁaﬂmnm-(m of

THFwas ution t yl)=N-(1-

chl or o- 1 %S—?gm}? an n'gk?lf‘ggﬁgf "Wf‘é‘(? Fg 6%41‘@’"&&&% on
was (50r’rphsﬂpkycc1 ine3 Orrala of tloblnnés Tuthtsubkaums 5$th(r1€5d S 6l BfMlgCICI-TerSS@MQN was
t hen renpy. ﬂ ﬁgd({red#cee‘gm%]gssure e residu ({gﬁact ed. wi th hexane
and the BolUF PSR T ey I QYETR W‘a“é‘“‘tﬂ‘?&ﬂ \}E%Ia werof Gegnard g
pressur eei@anmas@oﬁhpléfcdgheﬁolmdnd;mtsmréﬂ fot gb m&m&%%@@at was r%ln(;@%}leﬁ 1.07
3.14

(s, 9H), .04 (s, 3H), 2.09 (s, 3H), 3.

(bs. ﬁf&uc £ H%sstlge and e r %c?qg?(a(sg With 33@17 ofdhex mangfﬁyrcd 1He)(ae): was

Pr epar atremnvedfleaving 0.419 g of red solid that was dissolved in about 10 mL of hexane and put into a
| -(3-tetrahydro-| H 1-

i (4- et hyl phenyl)
r1§| yF#‘v'fl{ﬁ' il PF.‘(({% n@ﬁﬁré\&'f’ JESathE slveny ps ipwly ssraqued under feduped prespirend them || g
(5 16 nmabbyt 4GHL BF Kdxeriet dded nl ial dissol
but y1) - {1, 1. i mx”ﬁé: Ohenyl g oy pagtial dissolption of the folid: The vigl saspyyipto, o
yl )SI | y13) s Qveraight %w@waa'edﬁ@%?dqﬁ'é;@&ﬁefs%wqrnv@slydm@nmoe 45
nL (10. 3Bxafierhd wede dfiedBudder feliud Prdsture QE%@:QQS Ing/tenedldedh @R se. Upon
conpl ete addition of the n-Buli, the solution was stirred 15 overnight. The

resul ting prebiGrPdSe0t@ddcd. ~boret- VHa), 0115 ts 3. 839 (WAEDJIO Tt HRdneme and

dri qd urlaﬂmz)rle,@bl@em)p[%éﬂrﬁntpsﬂtsvm)ls%i(xg Ay, PRSAHCHH), YbBlI14P3.68%,

per cent arat’i on

di-chl or o‘H(\L)M -17 Hee b 89 K‘e!lﬁy Vi 3 74-Rp) (12023 (pn, FHR%/T0 (AL 1H, *Jyu= 9.0 Hz), 7.98

((1, 2, S(ﬁazﬁﬁsnbxm&z}&)l pyrrolidinyl)-1Hinden-1- yI )sil anam nato-(2-)-N..

tltanlum N-(fert-Dbut (1,1-di(4-neth henyl )-1-(3-tetrahydro-1HI

“pyrrolyl -1 H £ (‘?f@yé\‘%/lz)@r?ﬁ YRS, 32d§‘¥7‘fﬁ§ G?n@aﬁﬂﬂﬁlﬂo 83.9%, 103.126 Mol )

vvas addad4.as, 12596/ 12d.980128 180 0 0 [ 3
: ﬁé %ﬁz §$ lmml) #9501, 1451“%9;1 2? iﬁs&m@s 13]3"1%, Pﬁ‘iﬁl%.ﬁ'@ ﬁz%,%{g@)e 2 s

so

‘eaction nmxture was then sti rred an addi ti onal hour. The

sol vent was Exafipers Pmiaﬁm&ﬁéﬁ-?ﬂ-&meﬁkﬁetﬁ?@lquﬁi(aﬂ’ﬁx%tlﬁ{};lfeﬂﬁ d with
r

toluene and filtered. Toluene was renoved under reduted pressure and the
r esi due (e’ 3% 730 3ClsBymipligingRnl Briadenrhy Dsilampmingtos (2 bNPetitagiiines by

filtration, washed w ane an en dried under reduced pressure. 1.40
g of product was obt 73 percent. "H (CDC13) 6 1:33 (s,
9H), 199(br s 23 2.39 (s 3H), 3.65 (br s, 2H), 3.87 br

s, 2H), 5.74 10\m 7.25 (bs, 5H), 7.60 (m 2H), 7.77 (s,

2H) 7.82 (d, 1 13 \g} : 21.01, 21.68, 25.73, 333.35 50.70,
60. 86, 83. 69, 10 12 _ -

Hj
H,Cc Cha
(A) Preparation of N-(tert-butyl)-N-(1-chloro-1,1-di-p-tolylsilyl)amine.

25 | Toa solution of of 10.0 g (35.6 mmol) of dichioro-p-ditolylsilane in 300 mL of hexane was
added 5.20 g (71.1 mmol) of t-butyl amine. The_'reaction mixture was stirred overnight, then
filtered. The hexane was removed under reduced pressure to give the product as a viscous, colorless
oil. The yield was 10.83 g (96 percent).

"H (CeD¢) 8: 1.12 (s, 9H), 2.04 (s, 6H), 7.01 (d, 4H), 7.82 (d, 2H). BC{'H}(C4Ds) 6: 21.4,

30  33.2,50.80, 129.06, 132.67, 135.09, 140.46.
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30 126.81, 127.23, 127.98, 128.95, 128.99, 129.37, 131.23, 135.48, 136.08,
136. 36, 140. 33, 140.53, 150.38. -101 2 0 MAR 2007 Exanple 24 F?&dﬂﬂaﬂnpn
of :(N-(1, 1-di rret hyl et hyl ) -1, 1-di (4- et hyI phenyl) - 1

((1,2,3,3a,7a 1- I nden-1-vy

nam nat o- ( 2- ) r&P‘f‘ﬁ(é‘f @X{Ngﬁﬁq‘frﬁ/‘)‘g‘ (r\rlfd‘(“'!“le?hfyip,hf“,‘y,', ] ('\“teﬁa'!YéFBlHTl‘N CH3
H3C H3C pi3hiBolyint H-Bdndbnybsibyl) Bmibd 4 AGsolution of 1-(1H-3- mdenyl)pyrrohdme lithium salt (1.00

oS b i TR bR b e s T s R S  an

m conpl eemc(r&l A6 -pmlsnylmﬁn@m%sgl yedl mln{blﬁ Qmér tffaddinih G4 @&nﬁﬁ&c thEQedclibs -

solution 1.0 (1.6 of MeLi (1 Min ether) was added dropw se
whil @ stq‘&xmfmjawsfed aV@lgﬁtna'Pf‘eSOb‘@m Web. thm re@pvedynderequcpdpresstrendibe resydus

conpl et eghs c&ﬁl&teﬁqhuiue%ew@mmmmmte% Jné sa%Ht waEEb%Q éﬂ?cﬁle('i GARY Rduipader

reduced pressure and the residue extracted with hexane. Hexane
was r enmdVEEUE AR 284 8 ebrroprd s ¥isiewasPIqerteny 0. 348 of red, crystalline

mat erial. Thiwg 3Qld74s, 985, 199298914 u r’rjm-gl a ing
was used) and t nS)t he Sf al 25(’ﬁut ﬁ%%‘kfgaﬁ@zﬁefg ver BOE% ?ﬁ) 2,'719{2@ gi ving
75 ng ofZH)eH07 6r Ik &P2 (s, 11D, (@%@@)4 (8, 12H)26 (s, 3H), 1.01 (s, 3H), 1.44 (m
4H) ,101. 72 (s, 3.
21 1% 60 (s (C?ng Pl ‘%‘Té‘w}’ﬁ'ﬁ*ﬁiﬁé*ﬁ( %Jdk&hy'pj‘ﬂ“ﬁl'% (%mé"”ﬁ;q’“ﬁgﬁg’kl: 0.9
15 Hz), ml(ldﬁél-mdrnﬂ)ﬂlwﬂminﬁ. dilithivain salt. )M the dry6ox52] I4|1'_ g (916 Mmol)fN-tzry, 7. 12
(M 4H) pud B failotden el s e gt Yo ¥
7.89 (d. "é’fﬁ N T yg’i’Hz’é% 31%“%‘ B 13"?’% ftari-Paedemi ( CBD6)
5: 21. 4$°m2me@>mth 86 U@@f h@@nsl'fo this 9lntios,®.455nL §B). Banmblj of5-BuBB(12BM xﬁ05 28,
124. 31, pl2theB6vas 1aRd Qbpwh2D &
T34 77 et nas ddcuadibpwise) Lpbh cotfilerg Bagiddn ﬁé%’héag‘oa’gf‘%l efrBsufdd O
Copdfy ne@vFmight. oFhs resliing é@é’lpl!@ihwes)mmlf:@)m firfatiqn, nsasch@th/\hmenesandsihadl tundgt | y
r epeat eqedubbd bssERMPLSX1.95 0 3f rgal;&tg gtion and cocatal yst as
dilute s%luut |§nss in %lo ueng orr) %eq;@fgc?l}é were mxedina 1:1
mol ar ratio R Pt’FBRTS?@r?féhc‘tl?foﬁ“-&hl-dllyetbylat!r!’i)tll,bdl(i-mekll)amnyhjlect ed into
the reaghaol s 3a746)-§ bi&hv-Ph-iakhd _{ shadecyl ) ammoni um
t et r aki gf pe’%’?? ﬁ)dr_gpg}ﬁ %;r_a te. 9 s;ﬂsu tﬁléﬁgé'gﬂ'g tg.l ned in TabI e 3.
—(tert-butyl)- ~(1,1-di( -methylphenyl)—l-(3-tetrabyd.ro—1H— -pyrrolyl-1H-1-
20  indenyl)silyl)amine, dilithium salt (1.52 g, 3.26 mmol) was added as a solid to a 80mL solution of

THF containing TiCl3(THF); (1.21 g 3.26 mmol). After 45 min, PbCl, (0.45 g, 1.63 mmol) was

added as a solid. The reaction mixture was then stirred an additional hour. The solvent was

removed under reduced pressure. __The residue was extracted with toluene and filtered. Toluene was

removed under reduced pressure and the residue was triturated with hexane. The solid was collected

25 by filtration, washed with hexane and then dried under reduced pressure. 1.40 g of product was

obtained. Yield was 73 percent.
'H (CDCl3) & 1:33 (s, 9H), 1.99 (bf s, 4H), 2.36 (s, 3H), 2.39 (s 3H), 3.65(brs, 2H), 3.87(
brs, 2H), 5.74 (s, 1H), 7.10 (m, 1H), 7.25 (bs, SH), 7.60 (m, 2H), 7.77 (s, 2H) 7.82 (d, 1H).
| BC{'H}(CDCly) &: 21.01, 21.68, 25.73, 333.35, 50.70, 60.86, 83.69, 107.91, 125.58,

30 126.81, 127.23, 127.98, 128.95, 128.99, 129.37, 131.23, 135.48, 136.08, 136.36, 140.33, 140.53,
150.38.
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-102 2 0 MAR 20Q? Table 3 Catalyst Tenp. Yield Density Mv Run nol L) Eff.’
m x10° Mv Mh MML2 34* TiDMB (0.4) 140 93.1 4.9 0.896 - - .8.5203#R op
(0.4) 33.5 1.7 0.906 - - - 36* TiDwvB (0.4) 160 26.7 1.4 0.902 46 2.47 2. 47
37 Ex. 21 (0.5) 140 56.6 2.4 0.898 320 1.93 - 38 Ex. 21 (0.3) 55.2 3.84
0.902 305 2.0 - 39 Ex. 22 (0.15) 71.5 10.0 0.900 - - - 40 Ex. 22 (0.1) 65.6
13.7 0.901 280E32mple 24 Brepayation pf (-(LbYink@yledigyl)dl, GdEd-teghdphenyl)-1- 42 Ex. 24
(0.15) 19¢p23347 . Rt L X AGn; 02 - - <0.1
Y VS (ot M T AV R 50 AR 1 s
the invention efficieng pol yrre@t itanium Z mcro nelt index 190 C
(conparative techni que O &LD 7 dex—det er ni nation) 5 3.

(t-butyl am do) di Yl (tet an‘ﬁt hyl -i | 5-cycl opent adi enyl ) si | anetitani um

di et hyl 4 Si S
(\(%;/S{??i’ 7a-il1)-3-(1-pyrrolidinyl)-1Hinden-I-yl)
, piepar €dsaccordi ng to W98/ 06728 Exanpl e 25

silanetitanium di
Preparation of
[1-[(1, 2, 2a, 10b, 11- - q) H¥ cl opent a[ 11phenant hren-2-yl]-N-(1, 1- 10
di met hyl et hyl ) -1, 1- di met hyd S anar ni nat o( 2+N] - bi s

G o TR R i bobfofoloh 2 17
di chl er o[(01:3.3,33,2;79;33d pytrolidinyl ) H-lddes-y g sipe4iiiadd-{ P adkibh ebmplenlrs N (1, 1
e bl B B el L L A )
1998) wasM pesthenywasiadded dvapeyise whils stirtindévet 02 ménae.period. After the addition of MeLi '
was completed, the solution was stirred for 1.5 hour. Et0 was removed under reduced pressure
and the residue extracted with 45 mL of hexane. Hexane was removed under reduced pressure
10 gi.ving 0.348 mg of red, crystalline material. This red solid was dissolved in about 5 mL of hexane
(beating was used) and then the vial was put into freezer overnight at—27 °C, givir;g_75 mg of red
crystals.
'H (CsDe) 8: 0.26 (s, 3H), 1.01 (s, 3H), 1.44 (m, 4H), 1.72 (s, 9H), 2.01 (s, 3H), 2.14 (s, 3H),
3.12 (m, 2H), 3.36 (m, 2H), 5.60 (s, 1H), 6.70 (ddd, 1H, *Jiyy= 8.7 Hz, *Jyuy= 6.6 Hz, *Jyuy=0.9
15 Hz), 6.96 (ddd, IH, *Jyy= 8.6 Hz, *Jyu= 6.6 Hz, *Ju.y= 0.9 Hz), 7.12 (m, 4H), 7.68 (d, 1H, *Jiun=
~ 8.7Hz),7.68 (d, 1H, *Jyuu = 9.0 Hz), 7.89 (d, 2H, *Juuuy= 7.8 Hz), 8.1 1 (d, 2H, *Jy.y= 7.8 Hz).
PC{'H) (CeD) 8: 21.43,21.50, 25.82, 35.31, 49.87, 50.45, 55.53, 57.45, 83.28, 105.28,
124.31, 124.86, 125.00, 125.50, 128.86, 128.96, 129.20, 133.65, 134.08, 134.77, 136.46, 136.81,
139.57, 139.76, 144.86. _
20  Ethylene 1-Octene Copolymerizations -
The reaction conditions of Runs 1-33 were substantially repeated. Metal éomplex asa
dilute toluene solution and cocatalyst as dilute solutions in toluene or methylcyclohexane, were
mixed in a 1:1 molar ratio and transferred to a catalyst addition tank and inj‘ected into the reactor.
The cocatalyst for all runs was methyldi(octadecyl)ammonium tetrakis(pentafluorophenyl)borate.
25  Results are contained in Table 3.
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15 To this solution 8.4 nmL (8.4 mmol) of lithi umrirrethylsilylrr:-:zthﬁm
(LiCH2TMS) (1M solution in pentane) was. added over a. | m nut Q) oA
while stirring. After addition, the reaction m xture was stirred for 2
hours and the solvent was rempved under yeduced pressure. The yellow
residue was extracted with 40 nL of hot hexane and filtered. The sol ution
was cool ed to roofereksper Atmp.e Yiddr yst aDensgy alMed to fornm) and put into the
freezer (-2BuC) fdpmall houfS) Stevebff.' wis/milec@h®’sdMamisint MMPO | ar ge yel | ow
crystal s wep¥ vva'ElPéﬁ 04 h Bl d S3dxartd® (D.89610 rl) and themd.sdri ed under
reduced pr&sur diflg0f)ve I 82 3§.5of 1t7he &SI red product- Yield was 67.5
percent. Théd'si nHDM dB4kt 9l60X- 124y  dtdr udtWRe (ORTEPR.4Df thé7 conpl ex was

obt ai ned and?i s Fepl blced®@s F6gur 845 £.898chadad0her é9d. -403 2 0 MAR 2007
'H NVR (C7DE$- pEx@1{(®3) s *18H552CHP8H ((O:#923) 309, 50 A6, 6H - Si (CH3)2),
0.78 (d, 2H32)ExLEOIG) 8 Hz, -TGRSICTHH®Y, 0-94 (d; 2H, 2JHH = 10.8 Hz,
-CH2SI (CHR). 49 1Ex22(G1) o™ . C66I3) B)7 ®.901 (280 2HP.137.33- (td, 2H, 3JH. H =
6.9 HZ, 4JH4H =Ex. 22(QA5) 71689 (304, 518, PBASH =-6.9 HZ, 4JHH = 1.2 Hz),
7.98 (dm 282 384 M4Q15) 3 () 1852420dm0.99 33H H +98.1 Hr). 5 13C (gated
coupl ed) NV (CEp834.(085). 34 (q467IC3A =080. 0 Hz, - St (CHJ®), 2.59 (q,' JC. H
= 118.0 Hz¥"- cPBM €M) 3) “ 34764 (40 ' PBIH = G125, 12pF, - BPCH3) 3), 60.87
(s, -C(CHs),_3'5°mP?@FIB%9nS“ta,“‘=§aeml$°_f£h=1%m8°q4z, - CH2Si (CH3) 3), 108.70 (s),

112. 11 (dd,, cHiecqqy=8 Ropymey ngtitapium | = 9.1 Hz), 124.11-(dd,'Jc_ H = 155.6 Hz,
3JC H = 7. Q PEY malbigdegl9p i, (compaptive tegfpiqpe ppmelgigdsxideterngnagoriz) , 127. 49 (dd,

' JC. A = 16Q. &bupamidp)immeinyl(tgrapetiyhn’<yolgpeerdiengpil@etitmiym dir@thyB7 (n). 10 HRVG
(El): cal cul &Pgylamido)dmaid(-61.2.3 3p/ €nB3 €l -pplidagl)-1H-ifdouigl)§b0etiz@Ben  Anal ysi s
Cal cul at ed f ofdimetylipregasedgcordme tgWQ9B/06728 8. 37; N, 2.48. Found: C, 65. 96;
H 8.74; N, 2. 11. Exanple 26 Preparation of .

[1-[(1, 2‘25?&66,?ffp?rf?‘-"lﬁlé%iZ&aéB’M{-n}bﬁémdmenraélﬂpl@ngqtl}ren-Z-yll-N-(l,l-

N- ((1p1- dir@hyiyth @)y ldiméehdsiknantidied (3] ey -titanium,

((di et hylsi*‘ylgﬁ;)-bis(%et hylene)] il 3%@6?’??"-‘%?"‘"%0 Ti-\. . ~~\

\N ~ ~Si CH3 CH3 H3C H3C --CH3 To a Sl Mol uene suspensi on contai ni ng
0.624 g, 1.35 nmol of dichlorof 1-[ (=X ) - 1
H- cycl opent a[ | ] phenant hren-2-yl ] N3 o SB[ ¢t et hyl ) -1, 1-di met hyl si | anam

nato(2-)-N -titani um deriwativg was \added® 1. 294 g, 2.03 nmol of .
Me2Si (CH2MyCl) 2( THF) 6 as so%abd’cxxst/aﬁ DHITOS stirring 20 overni ght
sol vent. was renoved under reduced“Rressuren,Tiige resi due was extracted with
40 nL of hot '

HaC
HC - CHj
In the drybox 1.893 g of dichloro[1-[(1,2,3,3a,11b-n)-1H-cyclopenta[/]phenanthren-2-yl]-
N-(l,l-dimetbylethyl)-l,l-dimethylsilanaminato(z-)—N]-titanium (4.09 mmol) (prepared according
to EP-A-1,017,701, USSN 09/ 122958, filed July 27, 1998) was partly dissolved in 45 mL of toluene:
15 To this solution 8.4 mL (8.4 mmol) of lithjumtrimethylsilylmethyl (LiCH,TMS) (1M solution in
peptanc) was added over a 1 minute peried while stirring. After addition, the reactibn mixture was
stirred for 2 hours and the solvent was removed under reduced pressure. The yellow residue was
extracted with 40 mL of hot hexane and filtered. The solution was cooled to room temperature
(crystals staﬂed to form) and put into the freezer (-27°C) for 18 hours. Solvent was decanted and the
20  large yellow crystals were washed with cold hexane (2 x 10 mL) and then dried uﬁder reduced
.pressure to give 1.82 g of the desired product. Yield was 67.5 percent. The single crystal X-ray
structure (ORTEP) of the complex was obtained and is reproduced as Figure 5 attached hereto.
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hexane and filtered. The solution was put into a freezer overni ght. Sol vent
was decanted an d yellow crystals were washed with 5 nlL of col2i0 MARa2087 and
then dried under reduced pressure to give 350 ng of product. The sol ution

was decanted 3 | atil removed under reduced pressure and the, remaining
solid was di ssglqv‘é@((%bf)' ﬁ?'lg (‘fﬂls'gf‘ Cﬁé{(gﬁéh)a?rao & ?}Eé$‘&ﬁi)2#ﬁég%lzﬁt Mo was
t hen put =10t8di4 mﬁzx&Hﬂw@mi@DH L= The Hpr-e £ AR}, £ 0.55 @ 914l @@S{,Wj&%h’@d with

Conti ned *e‘?"qwﬁ R o S B YR R BT B2 e 5ty

0.19 (s, mﬂxdmams H43786H) 8.28.(88 2HsJuQHE,1 H»81 (d, 2H, 2JHH = 13 8 Hz),

521 (m 2n. < s MNIRy Gl dee, o pbodbrsliony) 38 ey T
1. 39, 35. AE3.0Hg. QBle(QHJ)ﬂ)BM 0409 51, = 1251 Hy7-C(THD:) 969.8NB5CAH;);), 1839 &6 Jeil 27. 64,
128.51, L | | at

218659&’ éﬁ%’ a7 1792 O((ﬁ plz'P?ddcg N Wﬁ‘m‘;’k?oﬁ@%g G ¢

(M +477. 1787 n ated
67.90; Hu=% é@ Wcufb‘?sﬁz)lzb?ér%é(dd@: 067 18”97HH Jch, @6 HR), 12789245 U u EXIGBR| € 27

Pr epar at #/l/Qf= € Nuf)1128-3d4i rm@lm},)emwﬂ(mb 1-dinmethyl-1-((1, 2, 3, 3a, 8a-eta)-

1,5,6,7-tetr s-ind acen- |)silanam i nato bi s

[(tr ??nat hyl s%@gﬁﬁl‘“yﬁ &MW ) 50.226d, found 550.23 ZHCHZgl} Me3 H3C \
CH2Si Me3  H3&ndHAG Citilatdd forC,iHNNSHTY: I s5. 8(531—1?8.@7 ;ON,Qf48. Found: C, 65.96; H, 8.74;

di chl oro&l\b(ll 1-dinmethylethyl)-1,1-dinmethyl-1. ((1,2,3,3a,8a-eta)-.
1,5,6,7-tétrahydro-2-net hyl - s- i ndacen- 1- yI)S|Ianam nato(2 )-N)-titanium
(prepar ed accExamplg26 BrepafStioa bf (948,2230pb 4 Ln¥ 1Hay@bpentufifphpidntirgndiyisol ved in

20 nlL of I i (1 Min
R L e e v A e )

“Sol ul? ontitagivgt changed at once from red to yellow. After the addition of
lithiumreagent was 15 conpke the solution was stirred for 1 hour. The
solution was filtered and Ant was renoved under reduced pressure

| eavi ng yel l ow, crysf&ibhne The resulting solid was dissolved in 20
m.  of hexane and s0Ol UuTy on was tered. The solution was put aside into a
freezer -over nt§ht.si The \sol vent was decanted and |arge yellow crystals were
washed wi'th 2 nL\oVCok%}t__}e ar@isand then dried under reduced pressure
to give 565 ng of preéduct ‘q was 63.7 percent. 2U iH NWR (C6D6): 6
-0.78 (d, 2H, 2JH H f 11.4 Hz, -@H2Si(CH3)3), 0.03 (s, 9H, - CH2SIi (CH ) 3),
0.23 (s, 9H, -Cllj3 Hfer3)3), 0.52 (s, 3H -Si(CH3)2), 0.66 (d, 2H 2JH H =

11.7 Hz, - Wd e,

To a 50 mL toluene suspension containing 0.624 g, 1.35 mmol of dichloro[1-[(1,2,3,3a llb-n)-
: lH-cyclopenta[l]phenamh:en-Z-yl]-N-( 1,1-dimethylethyl)-1,1-dimethylsilanaminato(2-)-N]-titanium
derivative was added 1.294 g, 2.03 mmol of Me,Si(CH,MgCl),(THF ) as solid crystals.- After stirring
20  ovemight solvent was removed under reduced pressure. The residue was extracted with 40 mL of hot
hexane and filtered. ‘The solution was put into a freezer overnight. Solvent was decanted and yellow
ci'ystals were washed with 5 mL of cold hexane and then dried under reduced pressure to give 350 mg of
product. The solution was decanted and volatiles removed under reduced pressure and the remaining
solid was dissolved hot in 5 mL of hexane and filtered. The solution was then put into freezer overnight.
25  The precipitated solid was washed with cold hexane and dried under reduced pressure to give 165 mg of
product. Combined yield was 515 mg, 57.8 percent. _
'H NMR (C¢Dq): 6 -1.27 (s, 3H), 0.19 (s, 3H), 0.56 (s, 6H), 1.33 (s, 9H), 1.81 (d, 2H, Sy =
13:8 Hz), 2.37 (d, 2H, *Ju.u = 13.5 HZ), 6.89 (s, 1H), 7.31 (m, 4H), 7.89 (m, 2H), 8.21 (m, 2H).
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CH2Si (CH3)3), 0.67 (s, 3H, -Si(CH)2), 1.29 (d, 2H, 2JHH =1 I.|

-CH2Si (CH3)3), 1.42 (d, 2H, 2JH H = 11 .| Hz, -CH2Si (CH3)3), ZJUMR(Z&I;
C(CH33), 1.85 (m 2H) 2.10 (s, 3H), 2.73 (m 2H), 2 82 (m2H), 6.94
7.49. 25, llc{’H}'ﬁ Ce6): 5 293, 3.18, 6.25 6.50, 19.29, 26.50,
32.71, 32.77, S4& CeBl): ¢ 376, € 08, 173, 85,06,58 48.84.43, 103,156 11.97 92559, 12528, 11,
131. 45, 13%16%7, 6414112595128354313é32 144.01. HRVMS (El): calcul ated for

C27HA9NSI 3Ti 5 2616. Anal ysi s Cal cul ated
for _C27HAONS %55 é?) %"’gc é&d 2@33&3“1\(”24@9”8#6%64770 7982.46; H, 9.84; N,
3.82. -30 - 10Andlyd: MARume?orcf,mmm 286702 PRY.39;N)2.99fFound: C, 67.89; H, 7.64: N

b} b

(N—(l 1- glgethyletbyl) 1,1-dinethyl-1-((1,2,3,3a,8a-eta) 1,5,6,7-tetra
hydro 2-methyl-s-in d a cen-1- yI)S|Ianan1nato(2 )-N) -

[ (di net hyI si | l;z*aenqﬂ) 7 ?@mah*ﬂpheﬂ@)—{l 1tdmmywm>\|)-a=laxmdr&¢$1({1,z,3,ﬁwak43£.\ /

~Si ,, \ t.he dr

di chl or o %6(71“ hye] ﬁ%@ce%iiﬂ Jitanao % &'S(I?)lb’%%?g{?&y gﬂxlg’ﬂ"é?y I-1, 5,

6, 7- tetr&ﬁ?dmb 2- nethyl s-i ndacen- I-yI)S|Ianan1nato(2 )-N)-titanium (1.52

d in 30 nmL of toluene. To this solution 0.538 g (1.67

4S1) 2 (THF) 2 was added as a solid. After stirring the

he sol vent was renoved under reduced pressure. The

soted in 35 nL of hexane and filtered. The sol ution

L9l %Hgays Sol vent was decanted and yel | ow
Cord™hexane. The solid was dried under reduced

solution for 15
resulting solid was
was put into ﬁbﬂeﬁ 1 T
crystal s werepweShad w
pressure to gl%e 0. $y HisiMsduct . Yield was 54.5. percent. 'H NMR _
(08DB): 5 0.14 (s, /3;3\;0.42 (s, 3H), 0.50 (dm IH 2JHH=12.9 Hz), 0.59

=

(s, 3H, 0.77 (B, 1.31 (s, 9H), 1.76 (p, 3JH.H=.7.2 Hz), 2.00 (d,

IH 2JHH=11.9 I-g HO3 (d, 1H, 2JHH = 11.9 Hz), 2.03 (d, 1H, 2JHH =
12.6 Hz), 2.17 (s, BH), 2.62 (m 2H), 2.72 (m 2H), 2.89 (dm IH 2JHH 15
= 1219 Hz), Gn88dadox 0.1 g ovmdmorémﬂu«hﬁnmh?leﬁﬁ)(lsrduhenwl 1-((11&C3L3at8)waR

(98 a8y Sy pghSlfnod oty gl *
142. 86, lﬁl’é 53%5 7@)4,1@[ pmph app%qhgpivgchm@p mL of toluene. To this solution, 3.6 mL :
(t etr ame@h§ mmpt) o RETH, IMSE DM ih plitdnt) wasGiddeatdiopwide Rl sti]mﬂg‘over a one minute
“ period. Solution color changed at once from red to yellow. After the addition of lxthxum reagent was
15 _ complete, the solution was stirred for _l hour. The solution was filtered and solvent was removed |
under reduced pressure lcaving yellow, crystalline solid. The resulting solid was dissoived in 20 mL
of hexane and solution was filtered. The solution was put aside into a freezer overnight. -Thé
solvent was decanted _and large yellow crystals were washed with 2x10 mL of cold hexane and then
_ dried under rcduce'd pressure to give 565 mg of product. Yield was 63.7 pcréent.
20 ~ '"HNMR (C¢De):  -0.78 (d, 2H, Yyy = 11.4 Hz, -CH,Si(CH;),), 0.03 (s, 9H, -
CH;Si(C'HJ);)," 0.23 (s, SH, -CH,Si(CH3)), 0.52 (s, 3H, -Si(CHj),), 0.66 (d, 2H, Y.y =11.7 Hz, -
- CH,Si(CH3)3), 0.67 (s, 3H, ¥Si(CH3)z), 1.29 (d, 2H, Yy = 11.1 Hz, -CH,Si(CH,),), 1.42 (d, 2H, Yy
=111 Hz, -CH,Si(CH,)3), 1.47 (s SH, C(CH;);) 1.85 (m, 2H), 2.10 (s, 3H), 2.73 (m, 2H) 2.82
~ (m2H), 694 "7.40, 7.49.
25 BC{'H} NMR (C¢Ds): & 2.93, 3.18, 6.25, 6.50, 1-9.29, 26.50, 32.71, 32.77, 34.08, 58.39,
71.84, 78.85, 89.82, 113.26, 119.5.3, 122.11, 131.4.5, 134.65., 140.95, 143.47, 144.01.
HRMS (EI): calculated for C;;HysNSi;Ti (M)* 519.2652, found 519.2616.
_ Analysis Calculated for.CyyH4oNSi;Ti: C, 62.39; H 9. 50 N, 2.69. Found: C, 62.46; H,
9. 84 N, 3.82.
30
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di methyl silan am nato(2-)-N-bis [(trinethylsilyl)nmethyl)-titanium H3C CH3
HCH3 H3Cs...-Si HBCH3C\ 7 | ICH2ZTMS N CH2TMs H3C 20. FBCZ%& %ut.{he
drybox, 1.500 g of :

di chl oro(tetranet hyl cycl opent adi enyl )-N- (1, 1-di nethylethyl)-1,1-"

di net hyl si | anammle@-l’)remraﬁdltﬁKNdmlédinﬁﬂnyl&n}ll»l,Mﬁnda%y!'qL%léﬂ,b 3agivad in 30
nmL of hex 7. bS_ X LiUrs . 8.4 mmuvl) of LiCH2T (1 Min

pent ane) a’/gfgﬂatgga@h dlr)% lgmetégglbvﬁ?%gé'slﬁ )rsgl??ladm"%t\‘}éf)' | minute period. After

t he addi t [(dimegrylsilylene)bistipethylensditisanings conpl et ed, the solution was -106 2
0 MAR 2007 stir for 2 hours. The solvent was renoved under reduced
pressure | eavin w-green crystalline solid. The solid was dissol ved
in 30 nL of hexane solution was filtered. Solvent was renoved
under reduced pressur i 1.47 g of the desired product as a yell ow
solid.” 1H NWR (,C6D6) ; 1 s, 18H), 0.46 (s, 6H), 0.93 (s, 4H), 1.52 (s,
9H), 1.94 (s, o9 03 BiefswBH) . SC('H NWR (C6D6): 5 3.10, 6.44, 12.67,
15. 86, 33. 88, 5’89{, \2./68, i-129. 29, 132.98. HRMS (El): calcul ated
for C23H49NSI 3Ti (M CHI +456. 2418,\ f ound 456. 2418 Anal ysis Cal cul ated for
C23H48NSi 3Ti: C, 58.68;] H,.10.28; KHs2.98. Found: C, 58.71; H 10 10.47;

N, 3.04. Ethylenel/ 8@ e Copol ynerization The reaction conditions of the
previous pol ymerizat ;g Whe substantially repeated excepting that styrene
(445 g) was used in p? ace of 1l-octene. Toluene (445 g) was used in place of

. hm Xﬁédhexane@?ti@@mﬁﬁ@?\@lﬂfﬁdﬂﬁdmli%n@%ﬂgl&@@% %S%m%%@_)(ag,%a(glmg)_w%) :
t he hydr i erential press was si‘g (0. a), the reactor
t enper at E%Z@&éega@e"{"t gtm eeB'B' >-ing c(fnfﬁﬁgss‘?lﬁ'é"é'&?"ft?fﬁ' T%E.DWES(@@ o) Wasdissqipes
cocat al ydt 3¢ B oflalueneirEo thissolutiorh§.b3H ¢ Cicd7Tatkacly b) MERROHWIRCI), (THF), was added

tetraki sGpgadiafl lawer ,—r&ﬁ_ [ < Results are contained in Table 4. Table
4 Cat./ cocat. ,C2H4_QY| _ X@@%@?%rﬁléyhotﬁn F BQVRL Vrsaemayed updetprduced progquegag i
(g/ m) Nbe zesultiggyolid wag digsobved i35 mL46hexaBOdFiltéred. The solution was put into freezer

10

for 2 days. Solvent was decanted and yellow crystals were washed with cold hexane. The solid was
dried under reduced pressure to give 0.357 g of product. Yield was 54.5 percent.
'HNMR (CeDg): & 0.14 (s, 3H), 0.42 (s, 3H), 0.50 (dm, 1H, Y5 = 12.9 Hz), 0.59 (s, 3H),
0.77 (s, 3H), 1.31 (s, 9H), 1.76 (p, *Jun = 7.2 Hz), 2.00 (4, 1H, 2y = 11.9 Hz),2.03 (d, 1H, 2y =
11.9 Hz), 2.03 (d, 1H, Uu.u = 12.6 Hz), 2.17 (s, 3H), 2.62 (m, 2H), 2.72 (m, 2H), 2.89.(dm, 1H, Vyu
15 =12.9Hz), 639 (s, 1H), 7.18 (s, 1H), 7.65 (s, 1H). |
“C{'H} NMR (C{Ds): 5-0.71, 0.03, 6.15, 6.81, 18.72,26.71, 32.52, 32.79, 34.93, 56 43,
78.08, 84.96, 90.50, 114.43, 119.12, 121.79, 130.25, 132.78, 138.81, 142.86, 143.38. |
Ex_ample 29 Preparation of '(tetr:ime;hylcyclopentadienyl)-N-(l,l-dimethylethyl)-l,l-
dimethylsilanaminato(l—)—N]-bis[(trimethylsllyl)m_ethyll-t_itanium.
H3C CH,
_ ' CHg
HaCrn..gi HaC \

- TiwnCH,TMS
HaC \N/ N

CH,TMS

.20 L\
| In the drybox, 1.500 g of djchloro(;enramethylcyclopentadienyl)-N-(.l,I-dimethyletbyl)-l,l-
dimethylsilanaminato(2-)-N]-titanium (4.07 mmol) was partly dissolved in 30 mL of hexane. To
this mixture 8.4 mL (8.4 mmol) of LiCH,TMS (1 M in pentane) was added dropwise while stirring

over a 1 minute period." Aﬁer_thc addition of the lithium reagent,was completed, the solution was
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46 Ex. 25 3/3 77 218 2.85 0.892 < 0.1 * conparative, not an exanple of the
i nvention 20 ** _ 2 0 MAR ZU‘E
[1..[(1, 2, 2a, 10b, 11-fl)-1Hcycl openta[l] phenant hren-2-yl)-N-(1,1-di nmethyl et
hyl)-1,1-. dinethylsilanam nato(2-)-N -dinethyltitanium -107 2 0 MAR 2007
CLAI M5 1 sifrqdr fO€EBSurd. OThe36IVY iRV s Zéride 8 LBYEr BaG e s@!irehe%aﬁé ga%wcg%@anorfer

sel ected froglla?s 10 _aliphatic. a-ol efins and . di enes contacting a

m xture CHER Hbg sehdy s dissplyrdin 30&‘F{d°%h?x%{t9taﬂ9§tcl sabmewwf&!lcvét Selrmer

addi t i on wasleidwed dridfef RBuced Bftlsédr@l@mﬁgﬂm E%Pﬁﬁ‘é Qésitad bRRAudGS y#énoagonmpl yner
product, characterized in that the netal n’ghex IS a neta

onpl e
cor r espondi ng & ONRECHs) M‘&(SASHAW(SM (s, $HRA S3H6% PH), M9 &, 8HR §3p 4
nmetal sthet eigp in the +2, +3 or +4 fornal oxidation state; RA i ndependent |y
each occurreng;]e hydr ogen, or a hydrocar gﬁo hal ohydr ocar byl ,
hydr ocar byl oxy®yf blﬁgﬂ{ﬂ@s)dﬁ Ryl@ ©44r1B3yA7aki. 60 B3 88,58 H80I2.08, 98.74, 129.29,
di hydr ocggpyd am no, hydrocarbyl oxy, hydrocarbylsilyl, or
tri hydrocar byl si I%@ﬁ/drocar byl group of froml1l to 80 atons, not counting
hydr ogen, or Icylcum%éf%ﬂzﬁbﬁ@lﬂh(@ﬁ*@ﬁﬁyiﬁwl&éomm&ﬁéﬂlt8l y linked

together Z i ] Yhehekn [ 1€ tolyl,
n- but yl phen ggég%l\%\?awﬁla rouxeds:”!t{‘?g!t ggpgyggglgggﬁe&%gy clt’]?%lglcl)’n ed to M
and élof1 I‘éé‘loéct ed fromthe group consisting of -0-, -S-, -NRE-, and

- PRE-; V\/gg{ ess le g.qﬁ;d Y each occurrence is hydrogen or a nenber
sel ect ed fr)gér'ﬁ r%?ocgﬁtg | drocar byl oxy, silyl, hal ogenated al kyl,

hal ogenat ed aly¢ reaghion ce 'ﬁ@f thepeeviquis pplyirizasian werBubsianitially repeated 20
nonhydr 0GRSl A stfrdné (423 g")‘WaQ{?éeﬁ[upﬁlagé Qe TaiBaRTqH o4 Vs XN o WladdBe 1 © 00
atons excl usive of "the cl ass st are. cycll e oca

i t - boundmiXeg Apwanes: et@plsﬂe was merbwﬂuemssyreeé@ao psig (i-4 MPak th€§l)’é{°$ﬂ8ut ral

| i gapg h 4 _ t he
form oot aRrara deS10e (o8 Mt Bielelor gl il a8 R X'
di ani oni ¥astioggime was3Qminyes. sThe;coeatalysq farall ners ovas inedtylcﬁ(ocﬁdeciﬂbmqmnomess of

claiml &Qﬁ&ﬁb&rﬁ&ﬁéﬁd&ﬂ%ﬁré CRERI Se dodtBhed in b a( N

Table 4

Cat/cocat. C,H, Yield Efficiency Density
Run Catalyst (umoles) ) [€24) (g/ug Ti) (g/ml) MMI

45* CDDT** 3/3 31 112 1.46 0.898 3.3
46 Ex. 25 3/3 77 218 2.85 0.892 <0.1
" * comparative, not an example of the invention
20 ** [1-{(1,2,2a,10b,11-n)-1H-cyclopenta[/Jphenanthren-2-yl}-N-(1,1-dimethylethyl)-1,1-

dimethylsilanaminato(2-)-N]-dimethyltitanium
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butyl phenyl). 3. The process of claiml| wherein the nmolar ratio of the
metal conplex to the activating cocatalyst is from1:10,000 tq@ g ®aR 12007 108
2 0 MAR 2007 4. The process of claim 1l wherein the netal conplex
corresponds to the formula: 3 CH3 S (RF)2 Si (1tF NC(CH3)3 NC(CH3)3 O.
OTi(R h AmE: Y Ti (R) or , wherein, RFis 4-tolyl or 4-n-butyl phenyl;
R is met@f_ﬁrtrl nmet hyl silyl methyl or two R groups together are

(di met hyl si | yI ehe) bi A(pmrtsyfbtem:émeran@ eRlylens aral at iehst ofe ¢ottionetdrgtlemediogbenzyl
1, 4-penta ut adi ene. of claim4
wher gi n é"aa Wgzglccc(ﬁélf g’ﬁ%aéﬁlry“‘%l ?nes E’G%O“Facwégna Wgr%tlerﬂopw@c e’%‘%alﬁg@%llcﬂl ng to
any one ofandhmamaﬂn@:owellya|undertah¢§ahernpqura¢nzhtems:bncﬁMs akdisdCoverigntRe and
optional | ¥es%ltmc3g) po ymer pr%gg'c;[tlc%arazictgnzeetillg thg'trtge t%eta comple%c?sda metz]ﬂ cgmplex

corresponding to the formula:

VA'S

>

MXpX 'q.
R RA

where M is a Group 4 metal that is in the +2, +3 or +4 formal oxidation state;

R* independently each occurrence is hydrogen, or a hydrocarbyl, hafohydrocarbyl,
hydrocarbyloxyhydrocarbyl, dihydrocarbylaminohydrocarbyl, dihydrocarbylamino,
hydrocarbyloxy, hydrocarbylsilyl, or trihydrocarbylsilylhydrocarbyl group of from 1 to 80
atoms, not counting hydrogen, or optionally, two or more R* groups may be covalently linked
together;

Z is (RP),Si=, wherein R® independently each occurrence is tolyl, n-butylphenyl or two
RP groups together are Cq.y arylene; -

Y is bonded to M and Z and is selected from the group consisting of -O-, -S-, -NRE-,
and -PRE-; wherein, RE independently each occurrence is hydrogen, or a member selected from
hydrocarbyl, hydrocarbyloxy, silyl, haldgenated alkyl, halogenated aryl, and combinations
thereof, said R® having up to 20 nonhydrogen atofns

X is an anionic or dianionic ligand group having up to 60 atoms exclusive of the class
of ligands that are cyclic, delocalized, n-bound ligand groups;

X’ independently each occurrence is a neutral ligand having up to 40 atoms;

p is zero or 2, and is two less than the formal oxidation state of M when X is an -
anionic ligand, and when X is a dianionic ligand group, p is 1; and

q is zero, 1 or 2.

2. The process of claim 1 wherein RP each occurrence is 4-tolyl or 4-(n-
butylphenyl).
3. The process of claim 1 wherein the molar ratio of the metal complex to the

activating cocatalyst is from 1:10,000 to 100:1.
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4, The process of claim 1 wherein the metal complex corresponds to the formula:

e
/NC(CH3)3

Ti®)

, Wherein,

RF is 4-tolyl or 4-n-butylphényl;

R'is methyl or trimethylsilylmethyl or two R' groups together are
(dimethylsilylene)bis(methylene); and )
R’ is allyl, 2-(dimethylamino)benzyl, 1,4-pentadiene or 1,4-diphenyl-1,3-butadiene.

5. The process of claim 4 wherein RF each occurrence is 4-(n-butylphenyl).

6. A process according to any one of claims 1-5 wherein ethylene, at least one

Ca4o diene, and optionally a Cj.o aliphatic a-olefin are polymerized.
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