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SUBSTI TUTED GROUP 4 METAL COVPLEXES, CATALYSTS AND OLEFIN POLYMERI
PROCESS CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi's appl i ca l"”W”H Im"mm”m
benefit of priority from provisional applications 60/170,178

60/ 170,177, and 60/170,175, all filed on Decenber 10, 1999. FI EL{»Ek~ THE
| N\VENTI ON Thi s i rﬁLBiﬂTﬂHmTEIeICHICMiE4WTa\LC¢GMBLDXEWAaﬂAm@ EXNPOLEFRe

| i gands used to prepare these %?ﬁé ggl ynmerization catal ysts
derived theref rom and the res [ ng po SEPdn processes using the
sane. Rl . LIGATIONX es are characterized by a

substituted with one or nore ary

bri dgPng 89f'3077. ard 05, r?iirfée@m@vemherdﬁga%net alloid substituents on the
met al . BATEGRAINRIE FREd% 589, which is equival ent to W98/ 06727,

Publ i shed February 19, 1998, disclosed 15 Goup 4 netal conpl exes
containing a H@t%fﬂ@&ﬁ%@%m ¢lgss of mate! comple@esptbs ligandnused td prepare these metal

cycl Opentcaﬂbl@i%ﬂpolﬁ&?&ﬁioﬂ' hi] e@@iaméh hekdr @ Llesular heter oat om
cont ai ni n bstituents inchuded di ﬁfcflﬁgcga?’gy eggrfglgﬁglggu SFEPERMPTESSHEl udi ng

di met hy| & & e sYPtMYE artidarly. seshimsta corpplenss mchmdmydeqmemtragm entaining
di prapyl artptrmc oxd:lyauilisphﬁmxﬁkﬁety%a@%rsh%xﬂyéd’mm{)@&%c}rmﬁlyl grobipsh I zlri'ldl nyl,

hexahydro IH-aé iﬁ'ﬂl hexahydro- 1( 2H) - azoci n
oct ahydr S*EFHPEY § bT‘ Q}I‘Pg BT OF 9 0§ SOFHYIRRHL4 oxgazuai)netaﬁ@dswb;muemmme 577, 581

di scl osesmewhsymmetri cal bis-Cp netall ocenes containing a fluorenyl i gand
W th het Wst Ituents. E. Barsties; S. Schaible; M-H Prosenc; U.
Rief; W Weyl and; B. Dorerer; H -H Brintzinger J. Organorretal lic
Chem 1996, 526}’6‘3958589,6mhicﬂ-is eRhieilem to W@98/567217 JpuBlishEX Wi@llb%cdlg]f‘s%

ri ng

1996,< 51 4 clos the 25 cycl opent adr en
of the i ﬁir ‘%Q%n%as%%rg %8%‘\% ﬁﬁtelé?atﬂf“rf‘el?sﬂwrﬁﬁi ‘H63'@P%ﬁ‘ﬂ1 ofithenon- br?/dged and

Si-bri dgec;lqugadlme ngplccxdtmpﬂmye Sigargigfrotps.f RFichiaChek€?6 41GH coiaifihig bub@iraditd C

pol ypro N | .osur e o r.an het er oat om
Dobet & o ate AfrocBBUUR R Sien O Rl RR irtnlartiet Bt Ai® 025 o

95/ 0794 2methpietyplamagogethylphiny/gRin, 8ipBelaB6s, Mlﬁmﬁ&,hﬂeﬁﬁmyﬁﬂﬁ%&lh@l 30
het er oat RcHHASI hdx i tion of conpl exes of
group 4 %ga s§lwas%)}dﬁ£1cﬁfézs%§? %[ \li‘%glgy(%%}@g? %’"Wﬁ@? 8@7%4 Bt el y.
pfote ?WYQGV%Q@Z?WY@ he art, particul ar higher use tenperature, obt ai ned
by such pri orgpats77/38t &Ecl@s@?@ﬁ%ﬁ%ﬂﬁ%l M@é mEthi§ d&L %grftéxgln%rg?lugrgg %aa b| e of

ref er ence, $here remains a desire f gP ove

even fur VRERCSOAG®R é‘“PW‘SUSFe Blaé*ﬁ‘ﬁselsa‘iqy?l erMakl. Brpsene {U. [RiefcWpBOlL®. of f or ni ng
Weyland; B. Dorerer; H.-H. Bnintzinger J. Organometallic Chem. 1996, 520, 63-68, and H. P_lemo,

D. Birth J. Organometallic Chem. 1996 519, 269-272 disclose systems in which the

nitr ogen Cont al' hn§ d}ghcagrg’n @}Lxhﬂrﬁ%éf‘t\’ ono éptlro%é{o sbléar%all g%n‘g%@t{%?(ggﬁ’gl.7iﬁzne

25  cyclopentadienyl ning of the indenyl is substituted with a dimethylamino group in non- bndged 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, W0 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 W0O98/06727 and WO/98/06728 respectively, -

Despite tl}e advance in the art, particular higher use temperature, obtained by such prior art
metal complexes as were disclosed in the foregoing rcfercnec, there remains a desire for improved
metal complexes capable of even further increase in use temperature that are still capable of forming

35  caralyst compositions useful in producing polymers having high molecular weights and, for
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- 35 catal yst conpositions useful in producing polyners having high nol ecul ar
wei.ghts and, for -1 1 6 OCT 1002 200206167-9 ethyl ene/ higher a-olefin
copol ynmers, high incorporation of cononomer. The subject conpositions of
this i nveMiRe 15 e | featu
SUMVARY OF yllTHE |%EN1T6|[%}§P§@’§’?€ orﬁ g!ggh?&/oc%l%ﬁ%& 'Bfr’ gfséé’%ﬁ??\%eﬁﬁ %‘E’JC%h”mé"’s‘ i
provi ded Q%F%‘PV%%F*@X@W%?‘F%WF\H@ ip ghepedesirpleffogtures.a: RA RB 1 (n
~MXpX g RuURAVwRSr OF MUESNSERTRYR 4 netal that is in the +2, +3 or +4 fornmal
oxi dation state; RA Tndependently each occurrence is hydrogen, or a

hydr ocar byl , h"’aqcﬁrﬁy‘&ﬁ‘b@ﬁf’ﬁ%m inverfign teeerasg Proxied metalramblekss corresponding to the

di hydsoca:dsrbwlaam nohydr ocar byl , di hydrocar byl am no, hydrocarbyl oxy, 10
hydrocarbyl silyl, or tri hydrocar byl si | yl hydrocarbyl group of from1l to 80
atons, not counting hydrogen, or further*optionally, two or nore RA groups
fromthe sane or different netal corrple es or RA and RB fromthe sane or
different netal conpl exes may berk 4 nked (yoget her; RB'

i ndependent |y each occurrence is hydr or\ a hydrocar byl ,

hal ohydr ocar byl , hydrocar byl oxyhydr o , “MXpX/dr ocar byl am nohydr ocar byl ,
di hydr ocar byl am no, hydrocar byl oxy,g#"15 hygdkocar byl silyl, or

tri hydrocarbyl silyl hydrocarbyl group of from1 to 80 atons, not counting
hydr ogen, andwmpbll\@rsallcﬁryup4mtabhatmmehm +gbou@&nﬁil@mddm6nfs&te$nt met al
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nltrogenb hosphor us, fur”or I's an ani oni
Y

group ha eRyPr thhGOOmlPW wRer GIQI% gbupsHoncthe seneafr differqpamelsl ¢ohq>lexesr e
cyclic, gatoaalRcZeshn tH s%@&‘%nﬂférgﬁmmgw&es Eléy b@&%&%ﬁgﬁu&lﬁ’ to gﬁer
occurrence is_g neutral and havin Fo 2,
and is two | e8s itdsagrdenily ep eBse ig ¥4f@8?ns<traitfe'dlt9¢armlvm1nyd(ocasbm ani oni ¢

25 | | gankydretahyldRATydrécirbyl il dadta®PlamidohG&DEhriSi QitRrdrdlarb Flarhino 3Arddarb lo&? 1
or W th rqvi so that one or nore of the followng condition , B)
or dS @yrcll( arg)yglly or tnhydrocarbylsﬂylhydrocarbyl group of from 1 to 80 atoms, not countmg '
hydrogen, and optionally, two or more R®" groups from different metal complex or R® and an R*
from the same or a different metal complex may be covalently linked toget.her;
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 Ele.ments, and also comprising
20  nitrogen, phosphorus, sulfur or oxygen; _
Xisan 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’ mdepcndently 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
25  ligand, and when X is a dianionic ligand group, p is 1; and
qis zero, | 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(RB)Z, wherein R® each occurrence is aralkyl, or two R®
groups together 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 compnsmg at least

one aromatic substituent, A



A) RB' corresponds to the fornula N(RB)2, wherein RB each occurrence is
aral kyl, or two RB groups together forma dival ent hydrocarbon noiety or a
hal o- or silyl- substituted derivative 30 thereof sai d group cont ai ni ng.

from4 to 40 0 ) I‘ISI g at, | eas one
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together are a di val ent group o wherein E is
silicon, “‘@}éﬁdm@ﬂhﬁlII@Y@TPC%Wbmfhydmerbyl)gcanylh)@mmbmlngldmetmnrsehma)ﬂczrtwol)ﬁ con
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selected fromsilyl, hydrocarby roca ereof
sai di0R  bravaibang bupntaoleﬁi)onmrdommeme 1ssllﬂcomrgemmm afd R’ mdedesdeany eddheger from

our o 1o S aFBE R S SEy § e TRk B ot R kb oty B of 0 |

sol vat edcoabihaténs tiggpeof Al R’ yhaving ap sxiOwedtbbn oesiijves htaink yand &’ is@h A¢get fromilqoi d,
in the formof a dinmer or chelated derivative thereof,. wherein the
chelating agent is an organic material, preferably a Lewis base, especially
a di hydr ocar biHeabénercomplexés mayadxisp haisdlaederiseals Optibndllyynipmeeidsrbydrm ﬂﬁxture

tri hydr ogay J;}yg,g&g ]gﬂn,:sg cf%n{ﬂé‘}é)&w}?eh %&iddxgg Bﬂmo% llé' ifia sg'lvcrﬁ esPecxaliJ an %éam(l; OUpS .

pol yneric cro yneri c. produ
are pol ylrﬁé‘lq E’éBFW’t‘ﬁf@ﬁ@eaﬁmhh’@tedzlw@hwclbgmfymmzdtd: dwlatlmgaalgeretli'apl enically

unsat ur agrSMicGRARH® lﬁ?{femﬁ& 3 PewRGhREY, g?&alfy% cﬁﬁ}ﬂm@ﬁrﬁf@t‘ﬂ& )Q:‘I'l‘c? Qlﬁ{ih%c ethfiere is

provi ded a catal %m nposi tion,
pol yner |‘E%Dfdi“€fﬁ’ % &tfdﬁ“lhb’ﬁﬁcﬁﬁ@ﬂwm%aﬁ]@l%ﬁﬁéfﬁéf?%vatlt‘@?hpmp% pras atpelynfesic| owi ng

COproneﬂiriro@ile(&ﬁ)o[ it bRJAu! RE4EH ohd\GmRRE RAQIG)J Q€ &h%@wﬂﬁ%@é an%%pl exes
of f rmul a an activating cocat aI yst, Wwherein the nol

r at i of°r6%°"%'t?"(%j)w¥%mﬁ‘ njcally upgyiyratest comgmomer. Anot her embodi nent of thls

invention is Alkteaéc@fdagqug: p;ay‘eachmhu&pfm&sg ;Brbﬂaed\Mr&EaWsncén%smHi?tu@émCOWpl ex
isinthe f n%)of a radi.cal }3\ . Further according to the present
i n G i

i nvent i dffet he PRYETIEALQ plyigrzaBls mangmers ccomprising the following

components or the reaction product thereof:
(A) one or more metal complexes of formula (I); and

25 (B) an activating cocatalyst, wherein the molar ratio of (A) to (B) is from 1:10,000 to
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 polymenzatxon process
_ 30  comprising contactmg one or more addition polymerizable monomers under polymenzatnon
conditions with one of the aforementioned catalyst compositions.
* 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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30 conprising contacting one or nore addition polynerizable nonomers under
pol ynmeri zation conditions with one of the aforenentioned catal yst
conpositions. A preferred process of this invention is a high tenperature

sol ution poly |zat|on e rrsr cti one ot .nore addition
pol ymeri zabl enﬁ’b 6“:?8?%“15 dg‘r %ESIt r?}ﬁ &2 @7 Eﬂgm\/ﬁof’ﬁ‘ CYHiCt he

af or enentrhaee df thainatalyim g sif %uaat(l)asaﬁcepmﬁ@t wr&sﬁdrﬂnilgw{ﬁe fomak0C, 35
preferably from 150C to 250C, nost preferaQIy from 175C to 220C. Wthin the
scope of this invention are the polyneri ¢ gfoducts produced by the

af orementi oned processes. -3 This ipnventign also includes the precursor of
t he del ocalized el ectron cont ai ni nB—eyg Yety of the netal conplex of
formula (1), said precursor correspondi R O the formula: RA RC RB Z*-y
RA (11) wherein, Y is -ORC, -SRC, -N \- PRCRE; 5 RA and RE are as
previously defined; RB independentl|yrR®ach ogéur r@)gce i s hydrogen, or a
hydr ocar byl , hal ohydr ocar byl , hydrocarbyloxyhydﬁ ar byl ,

di hydr ocar byl ameﬂamhydrsooa? bgk mﬁxﬂrwbyl am no, hydrocar byl oxy,

hydr ocar byl si | £ trih dro | silyl hydrocarbyl group of from1 to 80
atomsg not coﬁtaf’q‘rg arﬁ%l? 88'1‘?’ %pti onally, two or nore R B groups from
di fferent rret o ﬁdwaidemy:eracrfe&cuﬁad:emmg&ﬂ of & ﬂiﬂr&d&ﬂ)yli aERhRirocaril,f f er ent

o DT SE18, A b P e B e

CRG2CR&2 55’8% bmmmrbyﬁmwr@éarlﬁ& %Bp o€ @it 8@ a6is, Mot Puatigl | S
TR s £ ARG Sl R Mo T IR
i ndependdmotr the @ae lor mdnﬁ“anememael domplexdiiayde Bovatentlp lintesdhegetteel ect ed from

hydr ocar byl ) &6 | al ogenat e al ed ar -I
a%d conbi %atl gngsds{ﬁe’r gof? Q’@“'?sdﬁ éfhafvdlﬁ gg‘p_@& %@F#ﬁ P‘o’&céig@;;?& a%d
opt i onal ISIRGOR’ 2$?GGQ€BEI4§§G£&& HERFAIRTECR b RR e GeRFj; t h the provi so that one
or both of th I g RB . correspon tothe
formula N(RB) glhér eg)éeﬂl n ng%&rgg%u%r@ﬁatge#% c%%oélr ﬂrﬁma%’ es“t"gc[)l lﬁ% gr oups
t oget her béth Rgeoupk togdthen arelap dtkaize ¢agth nrewil dicgtionr and haI o- or silyl-

subsiituted d&mi Yl@};e'n&%ﬂ t: o%mrrengﬂsq &Bgﬁﬂpor%%én%ep w&tefdr cﬂﬁ éydr%cgiblyf at ons

not counti ng rogen, npri si ng” at east one aronmm uent,
AR; hydrocarbyloxy, 51lyl halogenated alkyl, halogenated aryl, and combinations thcreof said R®

havmg up to 20 nonhydrogen 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(RB)z, wherein R® each occurrence is aralkyl, or two RB

20  groups 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 at least
one aromatic substituent, AR;

2) Z* is -(R®),Si-, wherein R? independently each occurrence is Cq.29 aryl or two RP groups
together are Cg 5 arylene.

25 _ Itis to be understood that the foregoing formula (II) depicts one of several eq'uivalent
interannular, double bond isomers, and that all such isomeric structures are intended to be included
by formula (II). |

The final embodlment of the invention is the use of one of the foregoing compounds of
formula (I)ina synthesrs to produce a Group 4 metal complex of formula M.

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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2) Z* is -(RD)2Si -, wherein RD independently each occurrence is C6.20 aryl
or two RD groups together are C6-20 arylene. 25 It is to be understood
that the foregoing forrmula (I1) depicts one of several equival ent

i nt erannul ar, _doubl e bond isoners, and that all such isoneric structures
are i nt erfdREa{IY uEsE! fordhe sakion pglymerzatipmof sthyjene Fprmondlyimdrs.sapmdrineref ctipfient he

i nvent i om,thsantdﬂaeﬁﬁ&h&fth&%ﬂé‘neSélﬁylér{efae&lgm&pi%ﬁ}m@ AYNES e gle J/@Bﬁ%%%ﬁiage'nl:) in

a synthesis to produce a conpl ex “of ornu
present JdHERPYEES @W&@&@é‘é‘e@r@he disprais Ay lidgnengtiiorede f lgh-haxediederprt he.

pr oduct i @finiRf ndHcoMugatddl B! ahe Mk%'ogm:vd?&i'tyrﬂﬁé’raﬁurgg déaln%‘f P %&Qg‘lé'h?e over a
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copolynmers of ethylene wth an a-olefin other than et
(et hyl endtBoYexseeding spbusiopiscasity han@n@tswprhemelmle@wpemlmmes wélhdsaeduoddy ner s

( EPDM poleiei@y &))Sts%h@é@torﬂewlﬁnl%%ﬂﬁedcﬁo@%r@&lct | (g ﬁapﬂgﬁggr’tlcﬁllarfy Jyexadi ene or
sim |l ar nonconj u%at ed diene. The use of el evate t'enperatures dramatically

i ncr eas e SOROWANSSS ¢ietiylsae and at Jeagifong gectiefipraomenenss, Weipreseant tdnailysft ewbpdsinass

i ncr gas echcRpbMFREIaRIyRigk lqhah %{H{w e use of

i ncreased c‘gfgnvers?ons)w( gl '3 eglﬂ%soﬁlggﬁ?%ggf%% n?e?‘ E%Efargd g Yﬁt wi t hout
exceedi nfPRRSISIEASANNFPYNIS el | I pertiguliroethylerte/ t-h@emoymmmaawug\reémdprrent as

vwel | as ‘e o RORAGY ifcOfofatibR SRt R tﬁié?ééﬁ’lrﬁaty'de'rga%ehpﬁ fh@iﬁzéén?@a gduct .
In the pregaratlon particularly of copolyners of ethyle ast one

a-olefin fi8¥er, the present catal yst conpositions 10 incorporate

relatively | am&lﬂaﬂﬁiptek%sof@fls M9&mBh h%%%@@b&%{?&%% aCSQ%@trn?ﬂega?arm;s@A ysts

corrp Si ng)eﬁ_ ventional netal. In I cul ar | ene
Copo U\PORTPEPEAYGR BEpcesiesia ?ﬁW@émﬂbf gaﬁelaaéaséédmma@iypm@pomﬁem

1- oct enewhdﬁﬁﬂwmetﬂyﬁm&ﬂy ORdirdded My BeBePlbesialol $adrRl r¥attion ﬁ%@ﬁ%‘?ﬁ.& ions. The
nmet al | exes . of thl? |nvent|? ﬁgal so be supported on a support

mat er i aI MFRU0R of §epolymeszaqo Pl seep PP%&‘P?"&H"‘“}!PPGB te e gnoiety o Sudhipredpctyr i n
t he gas mphesemphgdd in 0shahyt of, ga§ ﬂﬁS@pcﬂﬁﬂ@-ﬁzﬁ@K&ﬁwnﬂUﬂﬁﬁe@B forBAadiditidahybsd cal |y

unsat ur at e arl'raguc?a u ede tot 1 gg} % g rea(ﬁtl on products via _
pol ynerization of "COpol Vﬁﬁ?‘?ﬁﬂa rmgd, By, prep ton ofdhe fypetiopgized n t he RA
noi ely. Budlcopplerieptisnaligrawthivee enmpbreydgichialty ﬁisatﬁrﬁlbéd @onBmérs 1R &&Lin a '
pol yneri thEQ:‘BM ' d far_an addl tional material. Such a

pol ymer |%Wg{atg9? yst ma[‘ 'E' PR RSO YIRS Y g%tﬂr?ﬂ?lyﬁ'?e“’? SRl | zed
20 net alth@l@m'pﬁrmolymp’uzaoomtrbyesw th one or nore et hyI eni cal |l y unsaturated
nononer SBRIEp D%SE‘R ﬁO%]OP w bgn reactor or in a separate react or
with recovery o atal yst prior to the primary

pol ymeri zat i digyse behosvs theBiRigFcrpES ORIdATE Qbdi vERF byl MEraPRAWSNEBRTEP) of (N-(1; 1- '

25  dimethylethyl)-1,1-dimethyl-1-((1,2,3,32,7a-1)-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-1)-3-(1,3-dihydro-2 H-isoindol- -2-yl)-1H-inden-1-
yDsilanaminato-(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,72-n)-3-(1,3-dihydro-2 H-isoindol-2-yl)-1H-
inden-1-yl)silanaminato-(2-)-N-)- [(dimethylsilylene)bis(methylene)] titanium (Example 18).

Figure 4 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-

35  inden-1-yl)silanaminato-(2-)-N-)- titanium bis(trimethylsilylmethyl) (Example 19).

-5-



Figure 1 shows the singl e crystal structure deri ved by X-ray anal ysis
(ORTEP) of (N-(1,1- 25
di rethylethyl)-1,1-dinethyl-1-((1, 2, 3,3a, 7a-rl)-3-(1, 3-di hydro- 2Hi soi ndol -

Fiule 2 showd e SHoHE STE/A G STTEE Bhe g B Rt RS EEHR st s

( ORTEP) (M 1,784, libln)-1H-cyclopenta[ I]phenamhren-Z-yl]-N (1,1- dlmethylethy]) 1,1-

di net hyl e 1-((1 1, 3-di hydr o- 2H i soi ndol -
2-yl)-1 %Ja%ﬂ‘]é“‘rm'“a@&yw @ﬁé‘ﬁiﬂﬁ%lﬁ”('ﬁ‘e hyﬁﬂ‘)‘ffilt"aﬁé’iamplﬁ%t hyl (Exanple 4).
30 Figur QDETAEDEBH)HS’CE{IBTM e crystal structure derived by X-ray anal ysis
(ORTEP) of (N

di net Ryl et hyl )2 %’c%rﬂﬁcfﬁ’th‘é}f%?@ﬁﬁé‘m?l"f”‘f Elements herein shallrefey toxhe ReripdigiTaplg06- 2 -
i soi ndol -t}ﬂrmé:):edts bhblisﬂdﬂ’r\d lop&lrlkﬁtbdl Bﬁ@KCH&és@ 0@ 1997\ Also, any reference to a Group

di net h bi tit I 18 4 h
he o; ngPb Oty Al bEiTHE DI oHBFIw et 1) e RUADIS TN eREPAmETs 130 1 1.
di et hél r{tehWhCszﬂtexdlfépfhumbérlfr)gl gab\pay Ay uacdgxérzsr%’&krm]eztfxga,cza:pﬁh)ng 3s fzd:iug%@é?nkﬁr 0- 2H
-i soi ndo i iu
i St 1t mEITeehy SR RoRat g ds oo BSTRe of Ottt atee iegtie
crysti@l stercontents ef agrpatesgipdant ¥ppliagtioaroa pytsticstion CEIrERed Béreinlare hereby
e oyl opERpbp il b Fefeienredn st gnreqy specially RGPy fisciospe of symteri
di et hyl mphraqla:mrhgenéﬁll)nowledgbms(n&m met hyl si | yl net hyI )] titanium (Exanple

25). DETAILE refer e of the
El ements her e? HP%E%? *an) Corfléle’feﬁ erfﬁrggly SUbFa‘b%% 5e pre?eﬁrég Elng?#é AS
publ i sheB) enddCleagfpHowht ed by CRC Press, Inc., 1997. Also, any ref erence to

a Gedp - or Gy oups as reflected in this
Per i od| c Tabl egg@aaﬁaﬁéreé%gcﬁ%r%pém ré% g{“bgc system for nunberi ng
groups. As used herein the term"conprisigg” is not intended to exclude
any additional conponent, additive or step. For pur poses of United States
patent practice, 10 the content ?R?j{[]q paignt application or
publication referenced herein are cor\porat ed by reference in
their entirety, especially with respect MXscq osure of synthetic

t echni ques and general Know edge in t N, A'he foregoing netal conpl exes
are preferably subdivided into preferred enbodi nents, A) B) and C), as
follows. 15 A)vhéw’él\ﬁisacmrﬂmemeﬁl mans &aﬁomjka@rwfohhzeomamls&te RA (RBhN °
(1A MpX 'q t hat e +2, +3 or +4
formal oxidatR owlé)g\‘fe\g."?%“dy ﬁﬁ?h °ﬁ85f5’8?1 ﬁ?‘f‘f/’gega‘?{ﬁ héﬁ’(?ﬁﬁrt?yi’rpég’h?"gww Logen, or a

hydr ocar liydkqcatbglogyhydrazerhylbgihydrocarbylaminohydrocarbyl, dihydrocarbylamino, hydrocarbyloxy,
20  hydrocarbylsilyl, or trihydrocarbylsilylhydrocarbyl group of from 1 to 80 atdms, 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 den'v.ative thereof, said group containing from 4

25 to 40 atoms not counting hydrogen, and comprising at least one aromatic substituent, A®;

Z is a divalent moiety, bound to M via a covalent or coordinate/covalent bohd, comprising
boron, or a 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 .exclusi\'/c of the class of

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

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



hydr ocar byl oxyhydr ocar byl , di hydrocar byl am nohydr ocar byl ,

di.hydr ocar byl am no, hydrocar byl oxy, 20 hydrocarbylsilyl, or

tri hydrocarbyl silyl hydrocarbyl group of froml to 80 atons, not counting
hydrogen, or further, optionally, two or nore RA groups fromthe sanme or

di fferent netaP '%%ﬁ%l‘é’k » 3ndy's B lessvkandhg foymal oxiesipnistagpeafthd wherR] is an anionic .
lndependen%rm ﬁ@ah]egm%rdean%.cu@aﬁangK;ylp,,s Prand Wo RB groups together forma
di val ent ydrocar bon miety or "a halo- or silyl- substituted derivative

t hereof, said @r‘ﬁ?ﬁo d®itaining from4 25 to 40 atoms not counting
hydrogen, and g9makkikoRgledts dofeson@REIALORRLLIE: Substituent, AR Z is a

di val ent noiety, bound to Mvia a coval ent or coordi nat e/coval ent bond,
conprising boron, or a menber of Groupk,\14 of the Periodic Table of the

El enents, and al so conprising nitroger, phosph@Bus, sulfur or oxygen; X is
an anionic or dianionic |igand group hgdving;yp to 60 atoms exclusive of the
class of 30 ligands that are c%c alli zed, n-bound |igand groups;

X' independently each occurrence is lf\ép and having up to 40 atons;
-6 pis zero, | or 2, and is tw lesgt th ot oxidation state of M
when X is an anionic |igand, and en X iR¢ a di an| on| c ligand group, pis
1; and g is zero, | or 2. B) Metal conplexes corresponding to the formla:
RA RA Z* \ N waft;quEaEr%mmelibmtaeQ%mrMF&haﬂodd’éﬁ&n el N the +2 +3
or +4 formal OXI dation state; RA independently each. occurrence is

hydrogen, or aRhindemeodenily leachhvatwteydes s hgdrbgen, or ahydroosraylphdishyafvgstbacar byl

11y o QB RO REBUL dbyor e a8 Sl sty R ot connt g 10
hydr ogen, hydrocantryltsirhxelr or@lpllydmax}bblgs;lylhymombymgloep 6Vt O upg0 desras)nbDduitdige or

di f f ggenty ova entlLy bon ether, Z* is

mdeégndeﬁaf‘o%&gé’g rnf)gl] 105" 8 “‘ZB goyns dtgorm {t\ﬁg"%’f&’%ﬁﬁm &Sé?mér”‘ are

C6 20 ar wlr@malcn%brmde@togetbé& -NRE-, -PRE-; and 15 RE independently. each

occurrence is hydrogen, or a member sel ected from hydr ocar byl , _

hydr ocar byl oxyZ* siSiR/l;; hal ogenat ed al kyl, hal ogenated aryl, and

conbi nati ons thDereof said RE having up to 20 nonhydrogen at ons;
mdepcndently each occurrence is Cq 3 aryl or two RP groups together are Cq 3 arylene;

Y is -O-, -S-, -NR*-, -PR"-; and

15 RE independently each occurrence is hydrogen, or a member selected from hydrocarbyl,
hydrocarbyloxy, silyl, halogenated alkyl, halogenated aryl, and combinations thereof, said R® having

up to 20 nonhydrogen atoms;

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

ligands that are cyclic, delocalized, n-bound ligand groups;
20. X’ independently 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, p is 1; and
qis zero, | or 2.

C) Metal complexes corresponding to the formula:



X is an anionic or dianionic |igand group having up to 60 atons excl usive
of the class of Iligands that are cyclic, delocalized, 7t-bound Iigand
groups; 20 X independently each occurrence is a neutral |igand having up
to 40 atons; pis zero, 1 or 2, and is two less than the formal oxidation
state of Mwhen X is an anionic Iigand or absent, and when X is a

di anionic ligand group, pis 1; and qfis zero, KCr 2. C Metal conpl exes
corresponding to the forrmula: Rr& R 3j, - RR A Awhere Mis a
Goup 4 netal that is in the +3 or Lﬂ?‘ oxi dation state; RA

i ndependently each occurrence is hy n, MXpXq hydr ocar byl

hal ohydrocarbyl, hydrocar byl oxyhyer ocar , di hydrocar byl am nohydr ocar byl ,
di hydrocar byl am no, 5 hydrocarbylsilyl, ‘or trihydrocarbyl silyl hydrocar byl

group of from]| un or further optionally,

two or nore R,thﬁéegﬁﬁssa rroblrrﬁ %eéa?it?ﬁ'@ 'Bp’ Bgqug‘gg?ﬂngﬁ%f datopslsi ex  may be

covalently Ii rﬂ(‘euﬁepelgientbedach occiiTée & hydmbﬁ,mranrpdre&ay‘bylmmdxbearwrh\;l a af
oron a nmenber o

coval ent ar d t Sji n

G oup 14%‘#"0?‘% 'I(B(gr %carcbq'%bqygmﬁrggﬁ@ "@ﬁg&g tyl %étﬁ'(ﬁ'm&f”?& 3Wbri sing 10
nitr osgenhycpbmwmmwus; mwrbwbmlymw@eabwgroup&fmmmom aorhd, gatdultimgup, With
e oY s 3 e Bk e SR OR R S B s S e Pl
are (d|uayhybsmkmﬂfhm¢bngﬁmmmhyIene) X independently each occurrence is
e’ o L3 RASReS RO RPN S & Do B B i P e

f or egoi nborpn ex’ramreeﬂbeeofm:dmmmmheﬂl)e,no&): Tabld oﬁ)herfm(nm)sZand ﬂsopfoﬁi‘pﬁf&ﬁ@l y

di bepzyl Loshi, RB roups together with the nitrogen atomforma

cycl oa?ll %?a? Shosé)uopr)l,ls Sul (P Y& east one of the AR groups conprising RB
is a single ok rmhtamph:ehgandg;ro@r wnhtheq)r@nm,lpm iMar leagoond edcantnee X8 t he

di | t.h t t t f
cyol oal | DRudBEb byl 48Tk h 140 BTN Sioniny b0, oFve SRR e we °
hydr ocar ometlyylsilyiene)bss(thetbydehe);o t he

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

=

15 metal complex and having up to 40 atoms;
pis 1 or2;and
qis zero, 1 or 2.

lﬁ all of the foregoing preferred embodiments A), B) and C), N(R®),, is preferably
dibenzylamino or two R® groups together with the nitrogen atom form a cycloaliphatic group, and at
20  least one of the AR 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
cycloaliphatic group, a single A®group, which 1s a Cg 2 aromatic hydrocarbon group, is fused to the
' cycloaliphatic group. Most preferably, -N(R®), is in the form of a multiple ring, fused, aia-éyclic
group. Exarﬁples of the foregoing; -N(RP), groups include: 1,3-dihydro-2H-isoindol-2-yl, 1,2,3,4.-
25  tetrahydro-2H-isoquinoline-2-yl, 1,3-dihydro-2H-benzoff]isoindol-2-yl, 1,3-dihydro-2H- .
benzo[e]isoindol-2-yl, 1,2,3,4-tetrahydro-2H-benzo[glisoquinoline-2-yl, l,2,3,4-tetrahydro-2H- -
benzo[f]isoquinoline-2-yl, 1,2,3,4-tetrahydro-2H-benzo[h]isoquinoline-2-yl, 1 H-
benzo[delisoquinolin-2(3H)-yl, and dibenzylamino groups, corresponding to the following formulas:



cycl oali phatic group. Most preferably, -N(RB)2 is in the formof a nultiple
ring, fused, aza-cyclic group. Exanples of the foregoing, -N(RB)2 groups

i nclude: 1, 3-di hydro-2Hi soi ndol -2-yl, 1,2,3,4- 25 _

t et rahydro- 2H-i soqui nol i ne-2-yl, 1,3-di hydro-2H benzo[ e]i soi ndol - 2-yl,

1, 3-di hydro- 2H benzo[e]|50|ndol

1,2, 3, 4- t et r ahydro=@H benzelg] i s§ gl i ne-2-vyl R, 3, ahydr o- 2H-
benzo[ f]isoqui - 2- v 2, 3, 4-t gt rahydyo A o[ h oqui nol i ne- 2-yl ,
1H benzo[de]i¥ nol H) -\ and di i 0g correspondi ng
to the follow ng Toynul g -8 | N 0 in thi 2g0i nNg
preferred enmbod{nenps “and)yEyof the/inwention, -¥ Is preferably

Si (R)Z-, where R Neach &ccyy
napht hyl , or. tmoIR droups noget hexy@drer O O Most' praferaply, R each
occurrence i s phenyl, 4- nethylpheny] or 4-n- butylphenyl. W preferred

" Goup 4 netal fg .II of the present.metal conplexes is titanhium Finally,

, bepzyl ,\n-butyl phenyl,

for the foregoi px ef erred enbo S preferred X gyoups are
chloro, nmethy yl si 0 bup e

(di met hyl sil yl eke th TSt bl

trlnethyIS|IyInEthy t wo Jyoups tog er g

(di met hyl silyl ene) bf s(net hyl £ . t he gmbodilnments wh is:
trimethylsilylmeth thg corpl exgs possess ~Nyproved cat al activity. In

t he enbodi nents whekeln two grNups ,t oget hery are ,or |
(d|nethyIS|Ierne)bls(nhtherne)‘\the net al cgnplexes addltlonally are

particul arly stabhl r obust i cal e a use _conditions. 15

Preferred RA ?5’1]?) ?fc%%%‘ %é’ﬁg §m§K§/‘Pm%7ts éﬁréﬁ (@t‘ﬁgF IRYCRHOT e - NRB  gr oups
previ ous |ppefer§hlﬁ&m(§)§dwlﬁﬁre Rf@adh pairtico)i} pengl, l’b‘bd,r 882y, n-BiitylpRerd, hyﬂmhﬁro‘x‘ | or
ar al kyl rogp of E to 10 carbons. Preferably in all enbodinents of the

i nventi on WEFE Re is C1- alkyl or cycloal kyl, preferably

i sopropyl, cyclohef | ,\Nor t-butyl. Preferred X groups in all of the

f or egoi ng enboch+a e invention are carbon 20 nonoxi de; phosphi nes,
especially tri { e, triethyl phosphine, triphenyl phosphi ne and
bi s(1, 2-di et hane; P(ORK) 3, wherein RK, independently each
occurtence, is ydrocarbyl, - silyl or silylhydrocarbyl; ethers, especially
t et rahydr of ur afbst préferaBl, REERAGLAlHe)ce 9 phaall, dinfkeny bRV d)rdi #lButylphenyl,

tetramet hyl et hyl enedi am ne Qr triethylam ne; ol efins; and
conj ugat ed di Z‘Wé%'nrﬁeé\f%ﬁbp?mfﬁwg”t% Oﬁg’e@é‘?sb%l’f“%\atl EHBPICXSIHEUWR. | ncl uding t he
latter X' groBjaslly, for the foregoing preferred embodiments A) and B), preferred X groups are chloro,
methyl, trimethylsilylmethyl, or two X groups together are (dimethylsilylene)bis-(methylene), most
10 preferably trimethylsilylmethyl, or two X groups together are (dimethylsilylene)bis(methylene). In -
the embodiments wherein X is trimethylsilylmethyl the complexes possess improved catal);tic
activity. In the embbdiments 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® groupé previousiy
disclosed at the 3 position) are hydrogen, or an alkyl, aryl or aralkyl group of up to 10 cérbons.
Preferably in all embodiments of the invention, Y is -NRE— where RE is Ci4 alkyl or
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 silylhydr_ocarbyl;’ ethers, especially tetrahydrofuran; amines, especially

9-



especially termnally hydrocarbyl substituted-1, 3-butadi enes, include those
wherein the netal is in the +2 fornmal oxi dation state. 5 In the foregoing
preferred enbodi nents: A) and B), when is 2, gis zero, Mis in the+3 or
+4 formal oxidation state, and X is |nde dently each occurrence

pr ef er ablPyifige, SiAYFAingderamatsthylensdigmjne (Fl)?\ﬁw Ry tristhylamipsg plefins; and y| |

pyrol Iyl ce4 m&%rﬁgﬁmﬂr&ﬂawﬁ@ @E&xalorﬂst@g cellinéluding ThRUb RO diyl,
2, 3-di match Jlugéa but ene- : | - 2- burf;gng 1, A? gi%-tl, xyly |€/SI or

(di met hy|e§96F19l|beﬁ€715?'é>( l??@f‘???'[béh%'}’smi‘ed‘llﬁ wa@ff‘@%wh@ﬁﬂw wﬁﬁ?@ % m%{ﬁ‘ds B)
when p i shel+2 fAma? o%i@htbn shdid.S i N the +3 fornmal oxidation state, and X is
preferably, 2-(N, N-di et hyl)am nobenzyl, 2-(N, N-di.nethyl am nonet hyl )jphenyl ,
al lyl? or net ﬁrgmpﬁreng}g prefemed pbodimprseiA et B), Whempliss) q isgsen Mpisiisthgt3 of i s

1, Mis in férhﬁl ds&’dafu@ﬁ BRde, %')@%tlh&'ﬂcmﬁﬁ@)t &ch @Elﬂrrgnce'p?eferably is chlonde mc:t?1 1,
1, 4- di phenyl =1, 3- but adi ene, pent adi‘ene or 2, 4- hexadi éne. )f

preferr eée%hﬁ'l'@!@éﬁh'@e%?)di Wg’ vﬂ’bﬁroé[ﬁ*cﬁfdwwoms tegstheeargd ri’dbltt@et%é % b\rtmsﬁ as:
Lk 1 | i R)Y2 T R

ElAZ) ) (( A dlyll\é §Jd rﬁé:@f)f?ll\ﬂ tﬁhe(n@lu)ﬂfyl M%&?&@?%&%%b%x&@dzﬁ' A )o . '(R§ ér

wher e RH(d'inéthﬂé'!)ﬂiﬂe)blﬁﬁ‘éﬁylcne)t oI yI or n-butyl phenyl; Rl is chtoro, nethyl,

benz trime S
(di ml";/\qt hyl si | y%&#ﬁ%ﬂnﬁdﬁg@ﬁg QMRWh&w%Q qtlsog% Iﬂ@g ?ﬂ%t ﬁ%?mr:# cr)lmo 1é"rllzyl

1, 4- pent #aiccitd Xois Preferablyh Vrduazetbylbm*a@heéﬁé 2- (%Nﬂh@c mh@h@xr@shwﬁhemb
forrrula btV ordeehalig2’ the titaniummetal is fornally in the +3 oxidation
state when RJ is a % or 2-(di methsﬂ am no) benzyl, and in the +2 oxidation
state when R I Hefemedempadimentana@nd B).when giiphetiy i M iginhe tifosna oxigatiqror

pr ef er r egla@da@ Sk RENE-dfphen 1J1I3uaid<ﬁédeVﬁ3Jg@ﬁ@d.e&ml SReRagifecOr di ng to the
present i nvention inclu 0 di chl’or o( N-él 1-di met hy Ieth&: -1, 1

-di pRenyl - | Highly lze@"s%wr%plmes aecending tgiempadimeptp) cooiesread to ofopmylast

Hinden- | -yl)si am Ho (2-)-N)- tltan (A
| I(RH)z .(R' |

NC(CH3)3 NC(CH3)3
Tl(R)z Ti (R’)

-(R"):

I(R")z
@ ‘ NC(CH;); NC(CH3)3

TiRY, T:(R’)

where R". is methyl, phenyl, tolyl or n-butylphenyl;
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 l,4-dibhenyl-l,3-but_adiene.

In the complexes of the formula IA1’ 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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(N-(1, 1-di methylethyl)-1, 1-di phenyl -1
-((1,2,3,3a, 7a-n)-3-(1, 3-di hydro-2H i soi ndol - 2-yl )- 1
H i nden- 1-yl)sil anam nato-(2-)-N)-titaniumdinmethyl; 5
(N-(1,1-dinethyl ethyl)-1, 1-di phenyl -1-((1,2, 3, 3a, 7a- n)-3-( 3-di hydro-2His
oi ndol - 2-yl ) - didhlqr ﬂqlldlmephyfiﬂyﬁadm ﬁ'abw F-2441.2, 3, Fai )i Lufrdihydro-2H-isoindol -
bls(trl i ( hyl et hyl ) -1, 1- di phenyl -1
(1, ”QgJ;YI}gHr?XJ} Wlﬂmr?amlmﬁw\trzoﬂgéﬁ?dgﬁldol 2-yl) 1 Hinden- |
) Si I anami n@ff(l,(lziu)lewl)?ﬂwi)ﬂdﬁ@lahnnfldi -tk 2Bylagir i3 hS)diysit ardiiispinalak3-y1)-
(N( 1 v he
(1) ‘i’Ig'IE&fII B ?SJMZQI“ ol <%I§'r‘>§ Ypijm dimett, yl)- 10
1Hi nﬁen 1-yl sSi(h amthﬂtmyl()él 1}diphenylt §-¢(4)2i3,8: 7@4n)43)(1,3-dihydro-2 H-isoindol-2-yl)-

| (ZI\I((N 1N1 Iqed‘é‘{]%i/‘ 5@9‘%3?’? %"il(zd FRRegpiup bisgpimsthylsitdmethylly 2 (1 3. g hydro- 2Hi s

oi ndol - 2-yl) - alkdt lmﬁiaahﬂlcmyl)sukﬂm&ﬂylma«q) 2(3232ﬁahb-B'(l Btdatiydtunmdo)ndol-z 1)-
14-d|phe I-13btad|ene g gNm%ﬁ% )-1, 1-di phenyl - R’
((1,2,3! a deR: 1yl eriaﬂgma? i &‘QFIPI"B i lsézlmb's(msthx@@nden- |

)si | anani n@m@r I%Ialethlynlmyl 4 a:qubH'é'hlll(lN‘(( Q)B@Jaqbteml() ulhydﬂo zz@lJ.sJth%BNi-yn)l
1,2, 3,3a, 7a- i/_r02|somo--)

W‘)"éﬂepdnﬂ}ﬁlﬁ%m{t?@' Ne)ytitanivrn (k) #oNREdisgathylamino)benzyl;
CVC' onexy ki ndnanyh-1 i-didtknd- 13((69)3@79)@ 3({ 3.atrydlclisimabl-3. 591 ndo! -

e
I() 1H |nden T-yl) silanan nato- (2-)-N
(
(
I

- S <<
U)‘< ZQ."‘_

tri n-blﬂﬂl}qegﬂr)&l)sﬁmqqypgto-ﬁsz )- txtamum (D) 1,4-diphenyl-1, 3 butadlene
cycl ohexyl ) -1, 1-di phenyl -1-((1, 2, 3, 3a, 7a-n) - 3- (1, 3-di hydr o- 2H i soi ndol -

pa

)-1H nden- | -yl)silanam nato-(2-)-N—)-t| tani um
i met hyl si | yHishleydfNs(yniatiayilizha diphetylel €12 8 3h@s )31, 1-dihydrochEpisemgl-2-y1)-

di
((21 3 soi ndol -2-yl)-1 H inden- |
yl )lsslzl aln%?nndggtl(r})]{sa-#m@ th [%H‘H]I 1) 2-(N, N-di met hyl am no) benzyl ;
N- CyCI ohexy(N-(dyclbhekybhk hyiphedyl-1<((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-isoindol-2-yl)- 1 H-
qihh Qindol -2-yl)-1 H 25
1 m 'flj?l Sﬁg&%}]]h%fogt%gh?y%lufn%mél Xm (1) 1, 4-di phenyl -1, 3-but adi ene;
or 0( N- ( 1(I~H@lchsh¢*w}m-bmhény1,l A1, 58a47avm)-hyl, phpdtb RHlisdifidal-2:y3)-Bd 7a-n) - 3

den- T FDRERARRAARE) 25 ok iyl imenny
(20, 1-di rret (’W—K@Eh}ﬂ@y‘l)ll I-dipha(yi- 1@t 23, b pheny3 Il—ZLdnbf{drozlﬁs&ﬁdoYa-yﬂ)l)HS (1, 3-d
d,[ ﬁyllex_llaeng)f) yf)sxgmamma Z(QXLIQ )-t:littl_nxju:rrl]d( nrr]nc]h)szl)ylscne)girs] cth tng) (2-)-N-)-titanium

1- di et mtt@t:m&:bﬁ)ll, ﬂ.diph@(yfuJm';szkmheﬁl)yﬂI-ﬂdxﬁﬁd}oaH&s&ﬁuom-w)lmB (1,3-d
ro 2H_i sol ndol - 2- H i nden-| Hﬁ SI | anam nat o- (b2- -N-) titani um

(tri n‘ﬁﬁ'i‘y‘ g]i)ﬂgp%pﬁ(w(g-) -N- kN—a("Tm_l{. -(N, N-dxmethylammo)

hyl et hyl iSotn - -
d?/hidr)c/) )2 H(_:N ?g??ﬁé"?"f@i?h‘*’?m‘ zsé?]{jaln% -8, R&hydo L )i so3 dol-2-y)-1H

, 3-

y1 )i | dpgeRr s slaparmmatee(3-)N-}-tiapium (T3 1 Autiphendi 1 3/busadionsi s( net hyl ene); - 11
N-(1, 1-di net hyl ethyl)- _
bi s(4-met hyl phenyl )-1-((1 3, 3a, 7a- rI)-3(13d|h dro- 2H

ndol - 2- y|qlclzﬂﬁom&bhdmngthxlghylhhérhl%mtbwhynm ly((!ﬁ@énﬂm)@t(iﬁ)dlhydrw

;)II ;\L dz%hm%'?l}}gqﬁbﬁaﬁ%nyl)%% é"?’ Jm'gé' 3a e{“’PI) 3- (1, 3- di hydr o- 2H

(N-(1,1-dimethylethyl)-1,1-bis(4- methylphenyl) 1-((1,2,3,3a,7a-n1)-3-(1,3-dihydro-2H- -

(
1,
e
h

|Q__|/-\| l/-\NAUN/-\_l 1 1

((
nd
ic
1,

—_~ —

H i

n-
I

3-
d

332

_AQ
27
D_/-\

=3
<<

wd

(
1,1-
i soi
2-(
eth
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-n)-3-(1,3-dihydro-2 H-
isoindol-2-yl)-1H-inden- 1-yl)silanaminato-(2-)-N-)-titanium bis(nimethylsi'lylme'thyl);
(N-(1,1-dimethylethyl)-1,1 -bis(4-methylphenyl)- 1-((1,2,3,3a,7a-n1)-3-(1,3-dihydro-2H-
isoindol-2-yl)-1H-inden-1 -yl)silanaminato-(z-')-N-)-titanium (dimethylsilylene)bis(methylene);

-11-



i soi ndol -2-yl)-1Hinden-1-yl)silanam nato-(2-)-N-)-titanium(I1)
1, 4-di phenyl -1, 3-but adi ene; 5
di chl oro(N—(cycIohexyI) 1 1- bi s(4- met hyl phenyl) 1-((1,2,3,3a,7a-r1)-3-(1, 3-

di hydro-2H is dI-2
A et o, (2_& ?\Lf lu/i,‘l L e R ehyiphenyhS-((1,2,3,32 7a-m)-3-(1 3-dihydro-241-

(N- (cycl abeingdi-p=yl)- ﬂHbmds:ﬁA mnﬁxhnhml))w.hia(nhnzaﬁ) mmlﬁﬂelby&xﬁ do)Ber@iRydr o-
2H i soi ndol é | H i nden- K 2)3| | anami n % )-titanium d| met hyl ; 10
(N (cycl ohexyle){‘l &dm%ltylﬁ%@r s ﬁwerﬁg}bwﬂphen('()ﬂ -8 3éa7mh3+(},331ﬂ(mrc3261 hydr o-
2H- i soi ndedindl- ZWlﬁ-erﬁdeﬂ-d%ﬂﬁnﬂn)rﬁl&(@@@@-ﬂ%ﬁﬁuﬂ dnh Ahl))ﬁctn'yf P@'b‘dmhene

bi s(trimethylsilylnmethyl);

(N—(c?clohexyl) 1, 1- bi s(4- et hyl phenyl )-1-((1, 2, 3, 3a, 7a->1)-3-(1, 3- d| hydr o-
2H dol - 2 I

oo Imfzglhgl o lafe&n%)rm E:{}g%ﬂexjy i g&g BRSO 42002 351 7405801 ¥ By aro -2+
(N-(cycld i-2-y1); hH-bideg-4 -ywheilangnighor($OIN-}ti@piupR, 3, 3a, 7a-rl) - 3- (1, 3- di hydr o-
gHi :\ISKII- gld(r)r:s t hy 1@{ %el)o(ng'l 1“51&5' rAetﬂle)h%ﬁ)llf‘p?(mZ%a%a 112) I? (ll\_li--zhhycllr azi)-}-lsom(gol-Z-
(N (cycl cvﬂ»euyin)dealayusua(amm(awmmwu)mmm 2,3,3a, 7a-rl)-3-(1, 3-di hydro-
: ZHI |8 Ipﬂgﬁlyl fN3(l %ﬂgletgélylgﬂggxisj(i-%!e}hsyﬁpheny?)rq-((?tz% £a27a n)-l\g 21 3&‘11&1?(2" LiH-l(som ol-2-

d| chI or o(gN;]l(Hd ;n]jexdum)tsxhgnlamtdayoL()r)-I\l-l-ﬂhhﬁ(rﬂblf(u-bnﬁtyjmtyﬁﬁahgl) 1-((1,2,3,3a, 7a-rl)
-3-(1,3 r

2ht | sof ndol 2.1 YelpherAhrdrl-HsC ey PR A i 3338 T O3 lyranpfisoindol 2

(N-(1,1- @'l)nI(H hlyllareﬂ B¥)kilanaminato-(2-)-N-)-titanium (dlmethylsnlgaene)bls(metléylene%

1,1-b 4nbt|hen| a-rl)
SO n:j§|( 2-yl ;J(N){(qul?mgﬂ i»lghl%me%&ﬁf%)rb«é 2,3)3aNayt3- &léﬁlmﬁrmzh‘eﬁmmol -2-

(151- gl)mmérﬁlj}nkl)m&nllm’@ g@‘k pr:ﬁh':hﬁﬁl (mm N-dlmél(h;‘lagnr% t;%ﬂz)ﬁa Ti)-3-(1,3-

ydro-2H i sal ndol' - i nden-1 }/ | anam nat 0- ( 2-) - titani um
(trinethyl ENt( qucw -} 1 %4 methylphenyl)- -((1 2,3,3a,7a-n)-3«(1 3—dlhydro-2H-|somdol 2-

1, 1lan. a 1 ! 1phe 7 1)-3-(1, 3-
h3(/d r o- llzknﬁ%?g%lﬁgjg% )Z-éné-tgl(%éﬁpngﬁh% HB‘?BYJ Qhaﬁg%l(%g%gﬁf%a) 6l\ll-; %I taﬁu um
(
d

D-_Z(I)j

i met hyIS|Ierne)bls(netherne)

L1 di met h)éb%fré“m' a- 11dnﬂaex§lly1§%2 (X' P:flﬁyrlgﬁe)n%l;tl((ﬁn(l,z'z KE")%-?? Yliirdiafel: 3-d

an| m(lll)

i

(N-
di
bi
(
di
(
(

[\ch\)p g?ﬁ;?fygqggglyﬁbg}gmﬁgyu ayl)snlanammato (2-)—N )-titanium;
(1, 1-d t | - | l),=3-(1, 3-

h dr o- 2||_|_rre3§yl gt(l)fwﬁljﬂgtflgké&]{}l?ﬁ( (El'ﬁ%gwdf?{;}ﬂ]g a%]ﬂgdéﬁi(;nya%)? é?'f'%&ﬂ’; %I ta(nl um

I

C

Z;gz

[

I ) 1, 4Lsgqng¢lé4axﬁ[)-.lﬂ 18ddmyt-plokilems@)inato-(2-)-N-)-titanium dimethyl;

A Q'yg; O MRS A D Ricla BBt RAR N A3 s T o2 3 (13

-yl) si | atseiniloleX- yi) (lﬂ-l)ndd\d-l) ylpsiltraaniingng-(2-)-N-)-titanium bxs(mmethylsﬂylmethyl)

(N- (qycl ohexy h 1-( 3a, 7a-rl di hydro

oL naol - VSRR R el e i e el

((j:\l_m(at hy: :s?]mddlz yl)-1H- lrl;den- -yl)snlabnamullatci1 (2-)-N-)-titanium (d1methylsﬂy7lene)l|)ls(meth Ien%) di hvd
cycl o exy | S uty en 3a, 7a-r wgp I nydro

- 2H i soi ndol - (éi-%ilqqup ety 1.4 D4 bp él?gﬁ’iyﬁ)af 60(223-':534?*3—‘))‘3[’(15 2H-

bi s(tri meé.h&dlszwl)thHﬂﬁd&)&lllyl)suanammam (2 )-N-)-tltamum (m) 2-0,N-gimethylaming)benzyl,

(N-(cycl ohexyl - bi s(]4 n-buty lf ,"3a, 7a- rI)S-S-(l 3-di hydro
-2H i soi ndol - (1 l-dxmethy ethyl)-1,1-bis(4-n- butylphenyl)—l ((l 2 3 3a 7a-n)-3 (1,3-dihydro-2H-

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

2
(
di
(
di

dichloro(N ~(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
1soindol-2-yl)-1H-inden-1 -yl)silanaminatd—(Z-)—N-)—titanium;
(N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,32,7a-n)-3-(1,3 -dihydro-ZH-isoindol-Z-
35  yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium dimethyl; '

-12-



yl)- | Hinden-1-yl)silanam nato-(2-)-N)-titanium
(di met hyl silyl ene) bi s(nethyl ene); 5
(N-(cycl ohexyl ) -1, 1-bi s(4-n-butyl phenyl)-1-((1, 2, 3,3a, 7a-rl)-3-(1, 3-di hydro

-2Hi'soi ndol -2- yl)-1Hinden-1-yl)sil anam nat o- (2 )-N)-titanium (111)
2- (N, N- di met hyﬂé‘rﬁ%‘ib’)’ﬁ‘é‘ﬁz’yI -bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-isoindol-2-

(N-(cycl obgx¥ihdeh- ﬂyl&l&%:ﬁbﬂl&& Nghﬁmﬁﬁbﬂs(&&kthgls%%@ hgf; 1) -3- (1, 3-di hydro

-2Hisoindol -2 yl) i nden- si | anam nat o- tltanlum(ll)
1, 4- di phenyl - 1 (13(@yglobexyBriel blg_(e n-butylphenyl)-1-((1,2,3 3a 7a -n)-3-(1,3-dihydro-2H-isoindol-2-

di chl or O(Db(lﬂhilraefil' IR aRE- ¢y N D TS Wiheh ble)ts @RmiRaG! ) - 3- (1.2, 3, 4-

t et rahydro-
-i séqui nol i nSN IC—YilIeIaquIddnl-IJJS(yﬂn)lmtj/lammma(’(b2 8.2a,Ja-h)-B-(1 B iddtryidtond H-isoindol-2-

( (N'( (112 Bd%lg?f}[m@el%tlhﬁ %1%113.51 &mglg?sahanéﬁn& (IEI& _?[ (Il\jDN-dlmethyIammo)benzyl

I( [ 20 lj i nyl) (I\ltdybllﬁhipl—) 4; 1ytbna(smuamﬂmdam)u =((132,},3873-1}-B 4 BBy - TR Bl o1-2-
|

t h
2,3, %g?f?dX‘IeS) é I“’faﬁ‘ '@‘04@%3{?5&%’&%(@(114 ﬂ)’he";’(*sl 3-butadiene;
qui noI inyl)-1H nden 1 yI )SI I anam nat o- (2 N-) t| tanium -
t

rlrrethyIS| | met h 1-dimethyleth 1- di phenyl -

qu
(1
1,
i
bi s( | : p
1,2 3, 3a, 7a lF'I/l?m@‘ ‘119”@ th' kbhximhsu 1((L 330730 4 P25 Rietrabyaro-
1,
(1
1,

qui nol 2(ny)- )soéd‘hdhﬂﬂ)illﬂlmdéh)lsylésﬂﬂﬁmlﬁh'i& -2-f-R-Pidbidmd |t ani um
met hyl silyl ene) bi s(neth && - di met gl et hyl)-1, 1- di phenyl - |
3, 3a, 7aCN’(')1"§m(’TY12‘hZI)ZI lt‘@PI“ea‘DIy d2%3, 1St ﬁmttahydry?(lﬂ)HI nden-

i
( t

2, .
) si |lmmoﬂé’}tlpIlﬁ-afd):ﬁ-h‘l-‘{))sﬂdnﬁﬁma%D@Z()LﬂJ-b-lltagluQM1M'egfypEt hyl ani no) benzyl; 20
2

| -yl
(N 1-dineth

- ( 3, 3a, 7aMH (L %methylzthsl)xl lt-@pﬁlmyu{@,zza(@ 7IaI)n) -3-(1,2,3 4-tetrahydro-2(1 H)-
S

(
) %’f‘ dpnoliaulbut e 1 W ShRBN Sl TN |

2((1, 2,3, 33, 7a(N=(Il)l=<3m€!my12th81)4;lt-®phahlybl-l((d zzxsla 7IaI)rr)-3|-(slm;1344-|tmxIahmd> y_anwr. nden-

I I I
(N {cg/zi oﬂd@@o@ﬁﬂ}i ﬁd grh Wf'l ak&r?{;‘i[%gh é,%*g&,‘“?‘é‘-“ﬂ (fj-'%p-ﬂfy]l.s,'li’}eﬁ'?)}flsf'gitp)é{m?br o-2(1H
) -1 soqui nol i nyINMd, ll-duhIsthyidrbyII) -1;lydipleinkla g2y s3acva{m-3) (1 |4, 3,4-tdutahytire 0g 1) TE L Dyl ;
N- I h
3, 7a r o SRR anagidaiar g it G Agy-dimethylamino)bensys
I( ||¢ I( aleln | -y k(1 A ntimethyittbyl§-2 ;1) diphenylt i ((am13LHI]7BIr§-(3t(I112H£4 beydaByidrd-gd1pgt hyl ) ;
cycl g

Lo 4e s g e L OIS RN, Siemiomy LR Ty iy

1H |nden l-yl)silanam nato-(2-)-N)-titanium

(12,3, 3a, 7ayt sl Fetmnetali 1 S0 0 o subambiebimiodtn-

H i den boghlhslidyﬁﬂdmhdhﬁ]t-Dyl()s?la)nadﬂnétol(E-l)M) Utmxn(xInl I )
( di met hyl am n zy cl ghexyl ; 1- di phenyl -
- ((122, 3, 3a, 74NHE¥e e’ty(f) -b ﬂlphe'tyétlr(élﬁ%faﬁbkznh 12, ?édq‘tﬁhméﬂor%ilﬂb-lsoqumOIm)’l)-

1H i nden-beinbnsi-}Idnainiate D)=tk m (11)
1, 4- di phenyl - 1 S eneQ()ZN)t %’f‘ﬁuﬂ’lg(w(l | -dinethylethyl)- 1, 1

- bi s(4- et hyl Méww}mxyl)(l( - diphenyba-((1a2.3.83, 780 )-3( 122, 344etqudmaﬁwm@mlmyl)-
|('|) '( SquIl AGhdeavil- ?I)slemaH" daﬂﬂ@r) -N)-titaflides? blsARAGL PR Ambays; N ) -titan um

- bi s(4- et hyl faﬂéwlo):exyn(l( DB (152,33 MG (12,3 ettabpdraliyti)isoquinoliny)-
30 1H-inden- 1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene);
(N-(cyclohexyl)-’l ,1-diphenyl-1-((1,2,3,3a,7a-1)-3-(1 ,2,3,4-tetrahydro-2(1H)-isoquinolinyl)- - .
1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (III) 2-(N,N-dimethylamino)benzyl;
(N-(cyclohexy!)-1,1-diphenyl-1-((1,2,3,3a,7a-n)-3-(1 ,2,3,4-tetrah3}dro-2( 1H)-isoquinolinyl)-
- 1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (II) 1,4-diphenyl-1,3-butadiene;

35

-13-



2(1 H)-isoquinolinyl)-1Hinden-1-yl)silanam nato-(2-)-N-)-titanium
dinmethyl; 5
(N-(1, 1-dinethylethyl)-1, 1-bi s(4- rrethyl phenyl)-1-((1,2,3,3a,7a-r))-3-(1,2,3
,4-tetrahydro- .2(1 =i soqui nolinyl)-1 Hinden- |
-yl)sil anami nahc@l%q(N) A N-dimeghy tgtiylink, b1b§(4tmi3thiélph§ﬂb’§1ll-(&l,ﬁ;ét3hyﬁ ny-3-(1,2,3 4

(N-(1, 1- Qauaﬁmabgmxiohu&ol%m Bl AdeRt s ate-&o) (0 dufantumds 72-1))-3-(1, 2,3

, 4-tetrahydro
H) i soqui nol i WK)Aﬂ-mahnlethylbdw-l)ls(mrmﬂwiphmﬂ()ﬂ {(@2+2,3,88,]a-11)-3-8h2,d A tetrahydro-

Irret hyg{a ){Jhép 'Edf))( -r@g%?%ﬂanagiﬁ@ RN itapin imethy;

2 3 Sa 7a- r | YNgL,( djRetByldhylpt jlebiy(dmoetRphebdy)-1 gAR3, BQTA-H)y3-)),2,3,4-tetrahydro-

I;; Imgdhyl 630881H§l>nn1)nlﬂ-mdgn I-yl)s:lgna;[nln;[aitaonb%r?\l )Itlltalmum bxgynmethylsﬂylmethyl)
(N- (1, 1- di met (d(Bt tathdth ety Pil 3 (samidmhigieanh X¢112,3, §al722n)33-Bi%2, 3 @aénahydho ( 1, 2, 3

2 -1'I[—|)et |r sg‘égé FFBH?'HS’/‘F)‘/')TI# Flﬂfféhyi)s%")ag‘ﬂaé?n@r?rl?‘rél"&“("?’) N-)-titanium (11)

1 4- di ph@rméthﬂsnﬁyiaw)mhanﬂene 15
dlchloro(N-(c cIohexng 1b|s rreth¥ phen 1-((1,2,3,3a,7a-r1)-3-(1, 2,
é\l ¥l hylphe

3, 4- 1t r ahydr BY-(bf-fimgbylatidlid A&lﬁ(ﬁwef pyl -l 2. 333,78y @k 3-(1,2,3,4-tetrahydro-

| anani nap@H§-Zoduihbiinyt)] iﬂﬂﬁd&ﬂll 1 2-)-N- -
(N. - (cyc|(gh§ex Agihétinyb-| S (A i hy T BN igniym (D 2NN 3.(1, 2,3, 4-tet

rahydr o- ("f é"]‘%‘ﬁ?ﬁ&?ﬂollnyl) 1H i nden-1-yl)silanam nato-(2-)-N)- tltanl um

di met hyl ; 20 15 39&6&&}@&&@1% l-b:is'(‘b%n% ﬁ]ﬂﬁ@ﬂﬁﬂ-@(ﬁ%@iaﬁa%)&% 23 4-tetrahydro-

33a7a|)3 4-tetr

i soqui n03(|1H2rlS}>ql!EWlinMHéH—lP.dSHI-)-S'l)$lhna!mﬂﬁ@t-@=)(@=)-)ltamu)n(tﬂ)tld«ncixpirmyl 1,3-butadiene;

bi s(jtsr i met hyl'si |yl methyl);

(N-(cycl ohexyl ) -1, 1- bi s(4- et hyl phenyl )-1-((1, 2, 3,3a, 7a-x1)-3-(1,2,3,4-tetr
ahydr o- 2( 1H) dnsmqqqmmcmmyl) 1, Hbistttenethy iphenyd)- 1-6(h,213 Yacdta o) (324 )2; N -Jetrbhytdecni um

(di met hy: ?Hq()l | N
(N-( cyclio(?‘?ii}é ‘?5”2 E% Pgﬁ%ﬂaﬁammft)o (_ZL )(b{ Itlﬁmgmsa 7a-rl)-3-(1,2,3,4-tetr
ahydr 0-2(1 H)(-N @clohexyl) l 1- bls(4-methylphenyl) 1-((1,2,3,3a,7a-n)-3-(1,2,3,4-tetrahydro-2(1H)-

| soqui nngﬁgho}xv);‘lﬁﬁnf n-l l Salmllr?a g@ S‘ﬁt) tnglmur}n dll\Ill-lgth Itanium (111)

2- (N, N
(N-(ycl 0heXy@‘HCS@lﬂzhdva(léll-mhvétbﬁﬁmbb)-l1(((,2 3,3278nBa(V,23/4kprrahylch, R118)-4- t et r

()1, Ay PR iy wna@?%ﬂwéf%ﬁﬁxp ARyt e o

30 . - . . . - . . .
t et rahyd?oﬁ—“?ﬂ’%l)'}%’(ﬂfﬁl’ﬂ&l)sﬂwaﬁn‘ﬁw{%ﬁh@ﬁ‘mﬁmw)@{“F'éﬁﬁﬂi’lﬁéﬁlbs((“zthylew)) titani
um (N-(cyclohex 1) 1 ,1- bls(4-methylphenyl) l-((l 2,3 3a 7a-n) 3- _SLI »2,3,4- tetrah_ydro-2( 1H)-

(N- 11d|rrethylethyl 1- bi s(4-n- butKIIp eny -3-(1, 2,
3, 4- §et rl%ﬂqyxdlpbny) IH-inden- l-yl)sxlanammato-(z ) -ntamum (IH) 2 (N N- dlmethylammo)benzyl

(2(N1(H)1 | S0aul el fefdibteschit I AR A-mlerig e H1ACH IR5R74 431103 alebak YA FyTet MY

- di net hy?oé’t“t‘iﬂ"))'])l‘HJWF%GﬂJ)ﬁﬂ%FM%anN))-tMW(1?) 134-Gigheryl-1 Bbugdiens;2, 3, 4-t et
rahydro- 2(1H)-isoquinolinyl)-1Hinden-1-yl)silanam nato-(2-)-N)-titanium
bis(trinethylsilylnmethyl); -14 (N (1, 1-di '

met hyl et hyl )-thlmdibé(lﬁwﬁnbdwjpltt}yh)eh%b)s(‘%]:a(b@(y}}mp@/mb:(('l3 s3,3a)7a3n)34(12,84-4- t et r ah

! anai natrsiarb R b g A R AR G N M) e
(N-(1, l-dnmethylethyl) 1,1-bis(4-n-butylphenyl)-1-((1,2,3,32,7a-n)-3-(1,2,3 4-tetrahydr0-
2(1H)-isoquinolinyl)-1H-inden- 1-yl)snlanammato -(2-)-N-)-titanium dimethyl;
(N-(1,1-dimethylethyl)-1,1 -bns(4-n-butylphenyl)- 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);

-14-



(N-(.1, I -dinmethylethyl)- |

, 1-bi s(4-n-butyl phenyl )-1-((1,2,3,3a,7a-r))-3-(1,2,3,4-tetrahydro- 5
2(1H) -isoqui nolinyl))-IHinden-1-yl)silananmi nato-(2-)-N-)-titanium(lI1l)

2- (N, N di net hyl am no) benzyl ; '
g I\z( t1et1r glh ;ﬁ 2@41 -at 1har.ln)eu{1y1e1hﬁj 8§ $is0r-RuhylpROSMYI 41 23(3a e 2)-3-(B23/Rrefchilydrs- (1, 2,
2( 1H) - i soyUihispquinplinyliHi-indeonl-yDsjiayamingerddn-Rak @agiom) - N ) - ti tani um (11)

(]:i-l f;' di ph etﬂyls%yQHé)gg rﬁaﬁylene}o

hIoro( cycl ohexy -1 1-b h§?4 n-but?/ phenyl)-1-((1,2,3,3a,7a-r1)-3-(1, 2
, 3, 4- tetrahydr@l(121(-<1m1€1)hyil®h)t!|hl IS[‘h!}*bl}ty Ph%ﬂ)nkiﬁhl 3)3a,7a-n)-3-(1 234tetrahydr0

-yl) sisl a ;
(N ( cycl §qq’i'{°§ %‘?)N?'}l ”He{%ﬁtryﬂg amy) (f-)(bﬁt?”é’”é(an% M. 3-(1,2, 3, a-tet
r ahydr o- ZC(xmeth{ylamlrmhmmm inyl)-1Hinden-1-yl)silanam nato-(2-)-N)- t| tani um
di met hyl ;
(N-(cycl ohexyl(}q ¢l dlg‘eth(y}fthryl)bl y1sf)4he'lr)1‘§/ ?hTyP( 1((b’2é 3] a?gg"rq’)z’-"’ff-'tf?tﬁ'fiﬁ)ﬂ- t et
r ahydr o- 2((IHHpoqbinolinyl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (II) 1,4-diphenyl-1,3-butadiene;
i soqui nolinyl)-1Hinden-1-yl)silanam nato-(2-)-N)-titanium
bi s(trinmethylsilylnmethyl);
(N- (apcl ohexyldichlord@b (S chéxyDuL, kbistaaniltylphenty)41-@1,33 3874-8)-84(),2,34(tdtrahydrod - t et
Egr)r/rg{ (r)\yl2 I*F"F@ﬁl.lér)%gfc’]g“ﬁé @ﬁ/@ Slarlm?mgartlagi}/k))stlulmanam nato-(2-)-N)-titanium
(N- (cycl ohexyl\:=Gydotiek§)4; mbxb%dimltldﬁ,hﬁwh) A%ei(d, 1327a3n)331(17ﬁ3 BxdraBydrd-221 19, 4- t et

rahydro-2(1 H)- |so U|noI|n 1H 1 nden-1-yl)silanam nato-(2-)-N)-titanium
(rrry 2- (1qu_nalil %gwnato -@o-N-)- utamum dimethyl;

(N-(cycl ohexyl =iy c”lolhe'x?M 10515{'41%&ﬁﬂm®1) 1%(1(11327;:311)”@-(17,?3 R)zé [\Edr&z&,l% 4-tet

rahydro-2(1H) isoquinolinyl | anam nat o- (2-) - -titani um
(11) 13 4- 1§ﬁq|3:|qglmy|l)_ HH-ndsplad sgﬁ@mmato-(Z )-N- -ntamum bls(tnmethylsﬂylmethyl)

di chl N- (1 t - )
|( <(:1 (Z)r g( 3a( Yadq;(?% ;ylll)q 1@%1()1 nlbulﬂ%lel?ﬂ?“)( t1;2,3,3a,7a-n)-3-(1,2,3,4-tetrahydro-2(1H)

benzo[ J] |lsmiundhnyl)zﬁymdﬁnﬂ-){lhd@nmlnaw-()zs)rfﬂ-awmwa(d@n‘EtQ)d?lmny)th(m%thﬂm 25
N-(1, 1-di nmet iy 2H b
(enzf)[ J]i sl()lmraldo (ggéyli%ylls}lﬁl tﬂk Wy? l‘ten Jrr@l’%’% %;?703-@2 -g %\?af{é&aﬁém uﬁ}m)o

di et hyl ;isoquinolinyl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (I0) 2-(N, N-dlmethylammo)benzyl
(N-(1,1-di met hyl et hwl ) - 7 ) 0-2Hb
enzo%g ]isoi ndg?(I "g!c_ty?%{'}"}‘{‘ﬁ‘]‘ lgjL(Q%I ’S’H"“’F’g}éﬁn 2;,333 %Ta(@§ ll’\lz- %4 Qe’]r{ %&;b BYI(H)
bi s(tri masdqyinslidy})l Hirigh-l:yl)s{ladatinato-@i)é)-tivanairn(i]) )1:41dighedylph2-hytadiene;

((1 2,3,3a, 7a-r))-3-(1, 3-di hydro- 2H benzo[ J] i soi ndol - 30
yl) 1H-| nden-1-yl)silanam nato-(2-)-N)-titani um
met hyl si | yldihré@E(Inedimettytes)yl)- X, Nd(phcxiyl-(m«tez hyd, BEy3- Ql-&dlhydioﬁhényl -

|
, 3, dro- 2H- be dol -

INE Hbem@ﬁw({?f?sy, Nl S RS DY A
El %L 3! get ng ]III-’IIEHDI)l%pEWyl)hI (mpnéhzﬂ.t)mmw,hyxaeri)mydé)alrdmﬂdr@uzﬂhenzd[ﬂllsomdol-

a, [a-T - - I nz Ol hdo )
yl ) - 1H2 Al "fegh )>§)Sl]1 ?Zollt‘g“)‘afﬁ'? 8{"?‘{“3’% um (11)
4-di phenyl - 3hdi | al i .
- d| phlegyf?yl J(}(qu b%%éﬂggl&%:gl)rl ﬁdgﬂ&%ﬂg@glzﬁy%ﬁ?éﬁ b?lr}zog(} }Zf]sbgﬁogglsomd(;}r) -1
H i nden- 2tYD-Yiyndendl aiisienaainnq- Ql);N tifaniyrp hﬁ(tﬁﬁ'?f‘hylS'l.‘/lmethY‘

I( 2';'( ﬁBd/g: Ohexy'(ﬁl Al dbRbemyl 1l rdiblengt-B(32,37%; 7ald)-3301 (3laiRydld ByteRzophisbiniA ol / ]
30 2- yl) IH-mden 1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene);
(N-(1,1-dimethylethyl)- l,l-dlphenyl 1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2 H-benzo[f]isoindol-
2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (IIT) 2-(N,N-dimethylamino)benzyl;
(N-(1,1 -dirhethylethyl)-l ,1-diphenyl-1-((1,2,3,32,7a-n)-3-(1 ,3-_dihyer-ZH-benzo[/_]isoindol-

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

1 N ~ 1

(d
- (
2.
2.
- (
2.
1,

35
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1H i nden-I-yl)silanam nato-(2-)-N)-titaniumdi nethyl; 5 '
(N-(cycl ohexyl ) -1, 1-di phenyl -1-((1, 2, 3,3a, 7a-rl)-3-(1, 3-di hydr o- 2H=benzo[ /]
i soindol -2-yl)- 1Hinden-1-yl)silanam nato-(2-)-N)-titanium
bis(trimethylsilylnmethyl); N-(cyclohexyl)-1,1-diphenyl- |

-((1, 2, 3, 3a, 7adichlpragN{(dycBotekyly-tin aliphbhyba nzig]. 3,3, 300 REQL 3 Zityldjo-2H-
1H i nden- ani -
(di met hyl l%l"%ﬁ"esﬁ'e"?gl Hg%ﬁv&%héyl)s'laﬁ@?%gl&*gﬁe&w')""f 1- di phenyl - |

-((1, 2,3, 3a, 7a@y- kc)yemhéﬂy,lﬁr d-ldb)}idfyﬂ-IZd'ﬂ-zbﬁthQH)J}{l$33ti||ﬂsi@10-22-f ¥dnko[/)s8indol-2-yl)-
mnato titanium (I11) 2-(N, N-di

1H | nden- - Si I
net hyl ani ii% 'B% 5' TRMIRAR: 2o)n N‘It%"‘“i“ qimgthy henyl -
-((1, %3, 33- 7aN- tc)ycl%héx:}/l):sr ﬁ-ldxfhé&@f-@—'((a %Wq{ﬂj 1 15?5151995'2?{ -¥dnks[fisoindol-2- -yl)-

1H i nden- 1-yl ) si | anam nat o-
1, 4- di pheh@‘l’“ ¢n-3-ybistaramdnpeo-(2-)- )ntamum bls(tnmethylsﬂylmethyl)

di chl N (1,4 gt ) -
6 E1T0TS0 (. i) 4 S SN ot
yl)silan qqiam-(b.yé)gda)nawr)axq-(%)ahwmmmm (dlmethylsxlylene)bls(methylenc)

>
(§ 39 0ot DR Bt ur-BbRGHE I B BORIM sy beprglDipoindol-2-yD-

dién- | HHrinden-[I a{l'balll‘anamim&(-(z-))N-l)m)anmm (@h) ZJ(N Nl-dmtdhylammo)benzyl

i ]2' gl ggt g(é} E V%l %Q e@ 131:L 8?%%# {)-((gz k% 7'3 ?r}y 13- -dihydro-2H-benzo[f}isoindol-2-yl)-
o[ /] i Hbindeto ll -yDsijdnym iato-(2c)eh)-litaytuin(l) a@atipheayior, §-Buthdibhe} - t i t ani um
tr
1,
I‘

iH/-\I

i met hysilylmethyl; 20
1-di met hyl et hyl ) - 1 1- bi s(4- et hyl phenyl )-1-((1, 2,3,3a,7a-rl)-3-(1, 3-d
o 2H  bendietlckb(N- (lsmdnﬂkml.yiezhw)u) t-bis(%btaflgmmyi) 1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-
Iene)bls(nethy ene)

di met h
W"%@@E@WP‘;&’{ )’_Lﬁ'ioi“ g P%‘ﬁéﬂ%ﬁf’éﬁ’fﬁ D-tpnium; 335 75-1))-3- (1, 3=d

0 2|+ (N (l l-dlmethylcthyl) 1,1- bls(4-methyl henyl)-1-((1,2,3,3a,7a-1n)-3-(1,3-dihydro-2H-
[/]isoin ) 1H-|nden |-y ?anamnato-(z-)- (-tltgnlum(lll)
N 2 5beEﬁo 1] yl)snlanammato ~(2-)-N-)-titanium dimethyl;

hyél 3012dl met N@tlbdihu)emiyle%yblls( Bis@BhMIPRENY I Y (112,4,64 7403 R3 biFhAolzeE- (1, 3-d
e

nzo[ J] ibserokfdiznindel¢1y))- | Hiindsad nd)slapamisatoari-rtitepiynpbip(rigngthysilylaethybn (11)

1, 4- henyl 3Lbis(4-m e 3_

L Chfigfo(z*:]/z( ; Cﬁgﬁ?}?&éﬁ&%ﬁ?l) 13 P‘gs@ methy y;fh Plyl?]l (31 2 3,%?,7a -3 (13 diydre |2)H 3-(1,3-
di hydr o- Héﬁz@ﬂoﬂ Fr)é)o!}ﬂrenﬂeﬂﬂ )ISl}animlﬂaliOr(aéfN )-titanipn) s

| anam na 1 i é&mim :
(l\l—(cyclgﬁgﬁy?)“%a?%kls( rrethyl phenyl)-1-((1, 2, 3,3a,7a-rl)-3-(1, 3-di hydro

- 2H benzo[ J] i $bi(hdolimegthylejhylit), i-bielémethyyphpsyl)- - BB e, Q23] L, Ndhydriot2&hi um
(i et DY) e @ﬁ%&g&ﬁ&@éﬁ?@%%:y?)siﬁagmgtém!ﬁly.hmﬁ%ﬁy Falfdt 23 3a 7a-rl
s0i na@bl - Zinygthyylaning eyl - vl )s; | anami nato-(2-)-N-)-titanium

bi s(trinmeth t hys s 2 - .
( IN-SE C;Z:Irrgheif/:(#y( q?é"g (1291*@51 ll? gﬁeneyy yiph ny?f&'?(é 253,38, Tam)- 3l 3dihydro2Hy; 1y g o-
2H 5 berbzrapm:@mdoblmyl)zuy-in)dedH-yl)mtiemﬂ:atw(; $iN- )B.I’Iaﬂihﬁﬂlﬂ()-l,@?dlbhehb'l}l- 34 tani um

butadiene;

ZA%EZEEZGSAZ
o -

30 dichloro(N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-(1 ,3—dihydr0-2H—
benzo[f)isoindol-2-yl)-1H-inden-1-yl)silanami nato-(2-)-N-)-titanium,;
(N-(cy_clohexyl)-,l ,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-1)-3-(1,3-dihydro-2H-
benzo[/]isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium dimethyl;
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(di met hyl si |l yl ene) bi s(net hyl ene); (N-(cyclohexyl)-1, 1-bi s(4-nethyl phenyl)-1
-((1,2,3,3a,7a-r1)-3-(1, 3-di hydro- 24

benzo(JJl soi ndol - 2-yl )-1Hinden-1-yl)silanam nato-(2-)-N)-ti tanl um (111)

2- (N, N- di met hyl am no) benz

(N- (cycl ohexyl )(NiCEJQ?F’S)(Ml ﬁélsfﬂymﬁihblnbdnyl)ll ((((33;_3333 31&33(a—3fdﬂ)yd8>~w 3-di hydr o-

(zﬁ)binioggazhgﬁgonmn%nmm&h PSR 033 ROPIE ARk i @imeislphb g um

di chl oro(NS Mgl %Mﬁﬂh‘@ﬂwlethyl) 1,1- bi s(4-n-butyl phenyl )-1-((1, 2, 3, 3a, 7a-rl)

-3-(1, 3-di hyd
2H E)enzo[ll]?/scr)méé?li- - Il)) LPisC n%%t%xlﬂqewl}'s Fatednp AENE3 (L3150 34 ani um
él Nh( é - (zjbmolh}}domdh}yl-)'l-)-lH1in®inSl(-)d)shaxixmﬁydtqat‘mhw))tﬂmﬁxﬁ1, 2,3,3a, 7a=rl)-3-(1, 3-
[ ro-2H: : i
Ji s)c/n ndol Hﬁrggt%{?gyl-f-m&dsémt&yleqegS| | anam nato-(2-)-N)-titani um di net hyI »
(rr:pg 1, 12d| met hV-¢dyiaiphdsxyl); 11-bib@{mdetinyiftichyl)- e, s Ba, 1a-f-1( B3 Jindaro /8- ) - 3- (1, 3-d
[ ro-
Bexf?[ Jﬁg}l}i@?ﬁﬂﬁ;ﬁl lﬁgi(’)‘%‘??ﬁpﬁ??”?awalmaga)rﬁ' 7 J‘r?a{’ctﬂ“‘(@ﬂ@ REOVNS t ani um
is(tri i ayi
- di hyl et hyl but h I 1,2.3,3a,7 I 1, 3-di hyd
on @e%zg[ / % é%%ﬁéféﬁe"i ;A)r‘y ‘%Wﬁ“f%&@gxxlg W)?g% ?%?Fam ik gd{bzc)irpmg )-ti Lani um
(di met hy|lﬁnthB&ﬁﬂ@lﬁﬁlWH}ﬂbdeﬁJ]%'))sdanammato-ﬁ-)-N-)-tltamum &n) 1,4-diphenyl-1,3-
(N-(1, 1-%&rrethglethyl) bi s('4- n- butyl phenyl’) - 1- g Ta- T1)-3-(1,3-
di hydr o- ’ :
blen)z/o{?]ism ndol-2-yl)-1Hi nden l-yl)silanam nato-(2-)-N)-titanium (111)

2- (N, N 25 di | am no) benz
(N (1, 1- di met h@?‘é‘ffﬁw 'fleﬁlwhewl)nlabhtsgﬁrrph@uwany!}l(((Lzé 33,734)-3(1 BHdibyirg-1, 3-

[ hydl’lﬁ 23 H-benzo 1somdol-2-yl 1H- mden 1-yl)silanaminato-(2-)-N-)-titaniu
benzo[ J] i soi ndol - i nden-1-yl ) si | anam nat’o- ( 2- -N-) titanium (I11)

1, 4- di phenyl - 1N, lb%tna@w@ml) 13bis(4-n-butylphenyl)-14(1,2,3,3a,72n)-3(1,3-dihydro-2H-
d' chl or o(pbh4 IQAIMWI))-I}i-Inﬁerpll %()é‘ilaﬁmﬂh‘;%%—(@ﬂ-g@-zh apljun(élﬂrfe%’yl?’ 3a,7a-rl)-3-(1,3

- di hydro-2H benzo[ J]'i soi ndol -
-yl)silananin deJ(lzdly\chyl)zthyll)-tldrhlﬂﬁjn butylphenyl)-l-((l 2,3,3a,7a-1n)-3-(1,3-dihydro-2H-

(N-(cycl %Q@&Y/‘]xlmﬂdo}2 B’lz)_ l(l-f1 nlaerl3 Fﬁ'}éé %%L%)- tl%m% 3b S(@ncjtl!x)?ﬁ_l%n{et]w -di hydro

- 2H benzo[ J] i Soi ndol 3d a amna ni um
di mgflﬂy| - 17N-(1,1- dlmethylethyl)-l 1-bis(4-n- butylphenyl) 1+((1,2 3 3a,7a-n)-3-(1,3-dihydro-2H-

(N-(cycl S i hen 3a, 7a-rl)-3-(1, 3-di hydro

- 2H en?gﬁé’rlﬁ gso(l)xl}drcl)é%t%) 1%1"? Jiﬂy?ﬂr% ens tz’ﬁ%%"%‘iﬂ “ffat o- (2-)-N-)-titani um

bis(tri n\é‘ilh*yéwlss}yln@t)bﬁ(tnethbiewt ri met hysilyl net hyl ;

(N-(cycl ohexyl t h 3 £l 1, 3-di hydro

-2H 5 benzo] Kiéfjd;fﬁ&ﬁ;limﬂr?quﬁ ??Hé':lf}tﬁe"yl“ ]((122 39’33% ")a3 g'd‘%yé’ 2H-

-yl) si | ahemrpi{hsomndoR2-yhNH) indént bpl)silananfifatog2-pW-BlitayibaE)E-g¢ et hyl ene) ;

(N—(g/cl SWWJla)mléo)%er&l,F(“ n- butyl phenyl)-1-((1, 2, 3,3a,7a-rl)-3-(1, 3-di hydro
(N-(1,1-dimethylethyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3-(1 3-dlhydro 2H-

benzo(f]isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N- )-titanium (I) 1,4-diphenyl-1,3-

butadiene;

30 dichloro(N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-1)-3-(1,3-dihydro-2 H-
- benzo[f)isoindol-2-yl)-1H-inden-1 -yl)silanaminato-(2-)-N-)-titanium;
(N-(cyclohexyl)-1,1 -bis(4-n-buryiphcr1_yl)- 1-(( 1 »2,3,3a,7a-1)-3-(1,3-dihydro-2H-
benzo[/]isoindol-z-yl)-IH-inden- 1 -yl)silanaminato—(2-)-N-)-titanium dimethyl;
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benzo[ ni soi ndol -2-yl)-1Hinden-1-yl)silanam nato-(2-)-N-)-titanium (lI1)

2- (N, N- di net hyl am i no) benzyl; 10

(N-(cycl ohexyl ) -1, 1- bi s(4-n-butyl phenyl )-1-((1, 2, 3,3a,7a-rl)-3-(1, 3-di hydro
-2H benzo[J]isoindol -2-yl)-1Hinden-1-yl)silanam nato-(2-)-N)-titanium
(rr) 1,4-di phe(ﬂry(oyil,oﬂ&xybutlabis(@nﬁburylphenyl) 1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-

glr ghlzg Og_ %o 1]s'01d!j )2% enj )6} sjlla h:ietag%%%! )( é;iarjngrin bxs(tnmethysnl))lél h§fll 3-dihy

| anami natbms((nme)hymylﬂtethyam um (N (1, 1-dinethylethyl)-1, 1-di phenyl -1

-((1, 2, 3, 3a, 7a; -3- (1. 3-di.hydro- - .

benzo[ e] i soi ngﬁ'{%glﬁ"%‘y p131—|1llgﬁffé’r?—'ti“-félf;k}@ﬂ)‘dﬁ(é’n%’ﬁ&f‘*gg‘('i’:”)@’ﬁFcﬁ'hW‘i'%i um

di( ?ﬁt Igyl3 benz(og)ﬂlé&mdoldl-)m%lIh-yrld%fl{héﬁll)sﬂaznﬁimﬁutcptE)QML)ﬂitinium

- , 2, a, 7a i ro-

benzo[ e] i 81 Hﬁéﬁ’ly% éf"}&"?i“)?’i’a n-1-yl)silanam nato-(2-)-N)-titanium

bi s(trimethyl gN-gehéioeikdyl)i-bigd-n-b -n a

(N-(1, 1-di metme%,h 912{ )1 lT’tpkrller?t}lllptlm ? 4 %33378 a)?(lgd(lh dro—%j}llhy(l ro-2H

benzo[ e] i® §%°Hb6<rm@lér>)'ll ﬂdP?rdé'ﬂﬂS‘iWF’}@‘Q'th%)ﬁwm o 21‘(W)Nt| tani um

(di met hyldghdtly lﬁﬁﬁl),;ye thylene); (N-(1,1-di nethylethyl)-1, 1-di phenyl - |

-((1, 2,3, 3a, ) - 3- 13d|hydro 2H

benzafe]i soi ndUI' QECIWC)‘YQF-WW@R =butyiphesyl)-d (b3, haa. da-1 231, Bedjhydio-2i um (111)

2- (N, N- 1) enyl - |
(1.2 3 g:ézq a Ml Q’Pz)gﬁ% H@@tﬁ-y gl)sx(l:%l' Hgn}nai]o & )- mt(l%klﬁltl h}') 1 4-gifp;1enq)l WB

benzo[e] |b§'8¢'ﬂ@R3I -2 yl)-1THIi nden | -yl )SI | anam nat o- (2-)-N)-titanium (I1)

1, 4-di phenyl - 1, 3- but adi ene; 30

di chl oro(N-(cycl ohexyl) -1, 1-di phenyl -1-((1,2,3,3a,7a-rl)-3-(1, 3-di hydro 2H

benzo [e]i soi Kekblorn Gl)L-tllmHhvhdla'B-l l-dkpytr)ﬁﬂlKélrﬂamaiﬁ-n)—i-m }-diiydirotAH-ani um

N- I I
((((1%2((:39?%%)”'1"%‘”32]3’ 1“5‘9‘5%3{ ])Sh‘é'ﬁ“b"eaﬁ%z[)eﬁ"l)s“é’i‘“nd%’l S2-yi)- 1
H i nden- 1-yl )£N+(anadmctaylahy12-1)l-dxbt)enyl I-«mmdammm}dnbpﬁrbml ohexyl)- 1, 1

3 HE T et i o e AP T

-18 | (N-(1, l-dlmethylethyl) l l—dlphenyl 13((; ,2,3,3a,7a-11)-3-(1,3-dihydro-2H-
N- 7
sl naol S9ESloidaet BN s btirdmiai gy P pyfsistmetny 5O

l(dl( Em hyl si | ymme,)lbiuﬁéthﬁétgylgeﬂ@lpheﬁgi- H{ g(yszlmemaﬂ))s adﬂ?ﬂyﬁbﬁm -
- i - ben i soi ndo yl) -
1H | ndengﬁ"za i%‘i ‘i’ﬁ%&rﬁl)n H‘dfr? %’BN- a?’i“’t*‘%é%r’ﬁ%ﬁ“ﬂ“ um
2- (N, N- d{diméthylkigyterneyhisimpthylene)d . -
(N-(cycl ohexyl 3-di h dr o- 2H benzo[ €]
i soi ndol - 2-yl ‘(iILFdf'ﬁﬁg)ﬂetEYlglll)'ﬁ‘R}%&HﬁM “étzé 3("53)’2)1%-()1 (31’4 }E‘ﬁéﬂ“i?ﬁ (11 )
Rty phw&[fﬁsf%é&wt hLlfm?ﬁe'T')'yfs'lfnﬁmmf pilca )tlﬁl Srehemy i T 2,3 32, 7a-11) -
ic oro i yl et hy is met hyl pheny a, 7a-r
3- (123 iglﬁ’gfé%‘mm benzy
(N-(1,1-dimethylethyl)-1,1-diphenyl- l -((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
benzo[e]isoindol-2-yl)- IH-inden-1 -yl)silanaminato-(2-)-N-)-titanium (1) {,4-diphenyl-1,3-
butadiene;

30 dichloro(N-(cyclohexyl)-1,1-diphenyl-1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
' benzo[e]nsomdol-z-yl) IH-inden-1-yl)silanaminato~(2-)-N-)-titanium;

(N-(cyclohexyl)- l ,1-diphenyl-1-((1,2,3,3a,7a-n)-3-(1,3- dlhydro 2H-benzo[e]isoindol- 2-yl)
~ 1H-inden- 1-y1)51lanammato-(2-)-N )-titanium dimethyl;

(N-(cyclohexyl)-1,1-diphenyl-1-((1,2,3,3a,7a-n)-3(1 ,3—dihydro-2H—benzo[e]isoindol-2-yl)-
35 IH-inden-1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
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2H-benzo[e] isoindol-2-yl)-1 Hinden- | -yl)silanamnato-(2-)-N)-titanium
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(N—(l 1-di net hyl et hyl ) -1, 1- bi s(4- et hyl phenyl )-1-((1, 2,3,3a,7a-rl)-3-(1, 3-d
i hydr o-2H
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i hydro-2H benzo hgqq] i soi ndol -

H i nden- 1- yl ) sfisbigra@- alr@nteély)ﬂw);ltﬂséﬂnmatmlehqnw U RI392,7a-1)-3~(1,3-dihydro-

di net hyl .

(N-(1, ! ¥nBahe |ethd°l :2“?1) HHinden; 1y Dsijanaminato (PO-ND-HAAI 5 32 7ar1)-3- (1, 3-d

[ hydrlg 2H beré‘o([lé} imethyldd))-: Z,lybl)(f*’rmethylphenyl) 1«(1 2 3 3a 7a-1)-3-(1,3-dihydro-2H-
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[ ro-
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(N—(cycl déienetlysilyleribytis(methyré)ny | phenyl ) - 1- ((1, 2, 3, 3a 7a- rI) 3-(1, 3-di hydro- .

tZ)IH-S( ? ?:1 rZTS,E ﬁl/: Zﬁ}(gﬁ%@%@%%&:ﬂgg ll-brllgg-rﬁ;e:tll{)Xph)eg)llli-??(a a 7a )- 5 %1_ Ii\-lzil)byctirloEZaHQI u_m
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2H benz%L% S0i.n - yI) 1 Hinden-1-yl)silanam nato-(2-)-N)-titani um
(di met hyl @z’l%‘ﬁ%‘} g? et hyl ene) ;

( N-(egcl ohexyI(I)Hll,,l-Jirrhmls)(lékhmumﬂxﬂh&mﬂy)phénm (@23, 3720@-3-{ 1)3-@ih{dro32di hydr o-

R R SRR R A I
(N-(cycl obagivhe) - 1, 1- bi s(4- rrethyl phenyl)-1-((1, 2,3, 3a, 7a-rl)-3-(1, 3-di hydro-
2H benzo[ e]i soi ndoI 2-yl)-1Hi nden | -yl)sil anam nato-(2-)-N)-titan ium
(I'T) 1, 4-diphenyl -1, 3- butadiene;

di chl or o( N- ( ldibhldtd(rm@el&kkm ], 1-’51%4 Elleﬁl%haryliw thhes}yﬂa)n)lr&ﬁld BydSo-3@- 7a-rl)

- 3- -
o1 B T R Rlsindoba-y DRt b namnato-(3-)-N) icamiuen

Ei:\tu(/éré (21| met vk tRudynd, LoRishAnAphal i IDRERY Y 74056 %1 3:dhyafo-Z8 1) - 3- (1, 3-

benzo[ e] PEBPstisindpl-3-y)=)t |H-indere irylsijanyminpter( 3Nt htignium dimkthyL t i t ani um

di met hyl ; (N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3-dibydro-2H-
- benzo[elisoindol-2-yl)- lH-inden—l_-yl)silana'minato-(Z-)-N-)-n'tanium bis(trimethylsilylmethyl); :
- 30 (N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-1)-3-(1 ,3-dihydro-2H-

benzo[e]isoindol-2-yl)-1H-inden-1-yl)si lanaminato-(Z-)-N-)-titanium
(dimethylsilylene)bis(mqthylene);
(N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
benzo[e]nsomdol 2-yl)-1H-inden-1-yl)silanaminato- (2 -)-N-)-titanium (III) 2-(N,N-
35  dimethylamino)benzyl;
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(N-(1, 2-di et hyl ethyl)-1, 1- bi s(4-n-butyl phenyl )-1-((1, 2,3,3a,7a-rl)-3-(1, 3-
di hydro-2H 10

benzo[ e] i soi ndol -2-yl)-1H i nden-1-yl)sil anam nato-(2-)-N—)-t|tan| um
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2- (NN di met GyhigfaaQ), pefBethylethyl)-1,1-bis(4-n-butylphenyl)-1- 7 .
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“benzo[ e] i soi nledr FitdbNBS fista Nk RN 105 S8 Ar S b 4R (1 1)
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0 -2 R AEl) S bbby 1(1227003 o2
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AR i Bt AN R S AT S Y R R AR R B e A
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b|2|s+(t Ple% éﬁ'l(P)’t‘/‘P%glfﬁgﬂtglylgne}Hl nden-1-yl)silanam nato-(2-)-N)-titanium

(N-( cycl ohexymfmdmlatbsteﬁrym bubsst@ﬁ@wiphenlﬁ)(l( «1&,3332.37% 1' &m%&é-zﬁr di hydro
- 2H Eﬂ]lsmgqol- -yl)-1H1inden-1-yl)silanam nat o- ( 2- )-titanium

(di 3} [g,]rsgxﬁ 3 txﬁ%néhélyslla%mnato-(z )—N )-titanium (1II) 2
(N(cycla@azgy[haqmag)b}n@[sm n-butyl phenyl)-1-((1, 2, 3, 3a, 7a- rI) 3-(1, 3-di hydro
- 2H- benzo[ e] | sai ndol il anam nato-(2-)-N-)-titanium

(111) 2-(N, N- (NG ﬂﬁlﬁg‘h&h{l\g{g) lbghggﬂ-n-butylpheny}) 1-((1,2,3,32,7a-n)-3-(1,3-dihydro-2 H-
(N- (cycluehmrlsbindol 2-j- sﬁ%&zmb; leyélna&eﬁmiu) (21) &()annn?fm%ﬁ) Ya&;&&;\ﬁ-l (31, 3-di hydro

-2H benzo[.e]i soi ndol - i nden- I"anam nat o- ( 2-) - -titani um
(1) 1, PeedsRenyl - 1, 3- 35 but adi ene; -20

di cI:gboro(N—(l 1-di rrethyl ethyl) 1, 1-di phenyl -1 -(-(1 2,3,3a,7a-r1)-3-[ 1 H
benzo[ de] i soqui nol i n- 2( -1 Hinden- |

-yl ) sil anam rfighpredt- ()cy?lpl)ﬁxt’f/ Itlalnbigidrn- b‘(tNPQCIlyli-loﬁ(h%ﬁﬁyﬂé‘tfﬂ«}k()l31d!lnydm Pienyl - i

1,2, i * i I i&h3 5
yl(]( 1H— %ﬁ%—gﬁ%ﬁ %chgl 235’1%%1%#%2?2%‘?&-%‘{1“ h?@-ﬂ#j lzgat(r?ldljgnh1 %‘.(‘m:? hyl ; (N-(1; |

- di met hyl et hyNy(cxclohexilhyheé riys(44n-fueylpteng)-34( 172:3,34, 7&6}%(1-{3-@611@(%2%] i soqui nolin
2 ?tF? : %éﬂﬁg%g{;’ﬁw qeml grhaoseh' PR Rty R oedeadiseh A1,
(N- (cyclohexyl) 1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
_ benzo[e]lsomdol 2-yl)- “1H-inden-1 1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
N -(cyclohexyl); 1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3-(1,3-dihydro-2 H-
benzo[e]isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium
(dimethylsilylene)bis(methylene);

30 (N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1~(1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-
benzo[e]Jisoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (II) 2-(N,N-
dimethylamino)benzyl;

(N-(cyclohexyl)-1,1-bis(4-n- butylphenyl)—l-((l 2,3,3a,7a-17)-3+(1,3 dlhydro-ZH-
benzo[e]isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (II) 1 ,4-diphenyl-1,3-

35  butadiene;



(N-(1,1-dinmethylethyl)-1, 1-di phenyl -1-((1, 2,3,3a,7a-rl)-3-[1

H- benzo[ de] i soqui nol i n-2( 3H)

yl]-1Hinden-1-yl)silanam nato-(2-)-N)-titanium

(di nmet hyl silyl ene)bi s(nmet hyl ene); 10 '
(N-(1,1-dinmethylethyl)-1, 1-di phenyl -1-((1, 2,3,3a, 7a-rj)-3-[ | H benzo[ de] i soq
;I ?&l :\lt]dlzgrg'lt_?]y xélH]er?gﬂ Bﬁ_l prige?hyletilyl) Yl ) Ihler?' alna(P?B%a 2 33Nl_12' titanium (111)

(N-(1 1[ aﬁe}l’fﬁi[@lseqdnlydh)x 2yl phgeh- 11y1fs(1nahifet B2 Vo) ehdnicdn |
enzojdeji1 s nol,.1 n
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1, 4- disphepytH hcﬁnh%l}édhrﬁﬁﬂlatol@ ) N- ) txta.mum dlmethyl
di chl oro( N- (cycl ohexyl ) P é a, 7a-i)-3-[ 1H benzo de i soq
ui nol i n- 2(3H ML @m‘ay}?&éfﬂ? ki 9'|P51%fm éﬁ R ?néft Zﬁ(l)zi { Libonzelidelisaquinglin-23

(N-(cycl mjlr)d'eﬂwllyiﬂllmﬁlméto (2l) N([)ﬁ&an&&béﬁm%@m&lsﬁyiﬁetLyli
H- benzo[ i soqui nolin-2(3H) -y
i nden- 1- yI ) si | GhErli-dimethylethy))- lN— l}'—Pb‘Fﬂ)’hMﬂrﬂ Hnta-nyd-[1H-benzo[de)isoquinolin-2(3H)-

(N-(cycl ﬁmh}de& = &19?1&%&%& g% )N §Q hna?g(d%ﬂetzﬂsni))lgnefblskme’]thylene)

H benzo[ de] 1 soqui n
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1N bensophey T Euet APt AI R Onyd e e BTN bR lamineness
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(1 (orl e RSPy G ok £ b

i nden-1-yl)silanam nato-(2-)-N-)-titanium (I11)
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(NS( % Ioggxy?/ °ﬂ‘%“?‘%&§ﬂ§‘¥i’if/‘)ﬁ3(‘{‘&*}??‘3‘,'@&,27%3-%71)'1)33: [ freepraldediseuineli®qui nol i n
-2( 3H) y 213H)H]- 1Hmman41=msin;&1ainaﬂwaozryaﬁ9n¢a2nam N)-titanium (1)

1, 4-di phenyl -1, 3- byt adi en di chl o -

~di et hyl et hyI%=(§yclohsxd)- ﬁﬂﬂ*ﬁ%‘dh@hép?aﬁ (03 [3H engoldelisqapinolin-p(34)wl]-1H-
lbenzo[de%nder(lgWilﬂﬁhhd&tﬁ@@'—'ﬂ-)éﬁ'ta]nxuln bineftgen- 1-yl ) si
anam nat oO-

(N-(1, 1- di net N%/T(%Xﬁ)lﬁﬁle)‘ilk‘ Hmbgm 1rfet By Ppiteiy £y A-begzp(delispagimoting 2 (BH)-yB=1H- H-

benzop Ae}ids i3 ) ok B Bk PFM Nal 0- (2-)-N-) - i Lani um
i met hy

met hyl et hyl § ﬂsicit‘}?‘%’(‘—@d}rbtlfﬂﬂhﬁ%’éﬂy(ﬂ 2,330 '11*33‘113&’611’2&{451)150311{“01111-3(311) yll-1H-
benzo[ de}dd@l@@%‘l)@@inhﬂn%@@‘ ijz-llta;uulﬁi [ &Ry Isilylene)b ls(meth lene%

y!)si | anam nat o- ( anium bis(trirmethysily hyl; -21 '
(N- (1, 1-di met WK@FWIF’))L‘)II 1-dipheryd-1 rfél, hgzBpﬂen)rB)Illib(ex(zy[@]@q@aoma%am y3-1Ht 1
benzo[ de i l in

-yl )ZSI[ I a]ndg?ﬁ%g?% Tb?kh{?:at%((%’)ri g]nalmtjjurrﬁl_h ?glﬁgg%épg hly]aim 0%336 s’( met hyl ene) ;
(N-(251- di et By(@tclopedy)t], 1-diphst(ylH riet, 213/Bph:en)/-Ba[;H-bér(zb[a]xﬁaganaomﬁz(BH) yB-1HiH 5
oot S PRIy Wb A bl A 0 o- (2) ) -t tani um
-di met hyl et hyl ) -1, 1- bi s(4- et hyl phenyl')-1-((1,2,3,3a,7a-r))-3-[ 1 H

benzol del | soay ol iR P4 hethLitih ISR R ETAT GG ) - tani um
benzo[de]isoquinolin-2(3H)-yl]-1H-inden-1-yl)silanaminato-(2-)-N- ) titanium;
30 (N-(1,1-dimethylethyl)-1,1 -bns(4-methylphenyl)— 1-((1,2,3,3a,7a-n)-3-[1 H-
benzo[de]isoquinolin-2(3H)-yl]-1H-inden- 1 -yl)silanaminato-(2-)-N-)-titanium _dimcthyl;
(N-(1,1-dimethylethyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-[ 1 H-
benzo[de]isoquinolin-2(3H)-yl]-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium
bis(trimethysilylmethyl;
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but adi ene; 10

di chl oro(N-(cycl ohexyl)-1, 1- bi s(4-net hyl phenyl )-1-((1,2,3,3a,7a-r))-3-[ 1
H benzo[de]isoquinolin-2(3H)-yl]-1

Hinden-1-yl)silanam nato-(2-)-N-}titani um
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(N-(cycl bﬂmeo{y’é])soqulmelm (3 A1-pH 4 ttipdgphleylydihnaiifdtd-(2)-B - BitamamrdietBylf | H benzo[ de

J1'soqui . nolinpy 1 1_dimethylethyl)-1, 1-bis(4-n-butylphenyl)-1-((1,2,3 3a,7a-n)-3-[LH-
benzo[de]isoquinolin-2(3H)-yl]-1H-inden-1 -yl)silanaminato-(2-)-N-)-titanium

30  bis(trimethysilylmethyl;
(N-(1,1-dimethylethyl)-1,1 -bis(4-n—butylphenyl)— 1-((1,2,3,3a,7a-n)-3-[ 1 H-
benzo[de]isoquinoiin-2(3H)-yl]-lH-i_nden- 1-yl)silanaminato-(2-)-N-)-titanium
(dimethylsilylene)bis(methylene);



2(3H) -yl ]-1Hinden-1-yl)silanam nato-(2-)-N)-titani um di rrethyl
(N-(cycl ohexyl) -1, 1-bi s(4-n-butyl phenyl)-1-((1, 2,3, 3a, 7a-r1)- [

1H benzo[ de]i soqui nolin

2(3H) -yl ]-1Hinden-1-yl)silanam nato-(2-)-N)-titani um

bi s(tri nmet hyl siN-§1l Isgitrigthlydethyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3-[ 1 H-

|(+[\|£)(e(r:]32/gl[ %Qf%idﬂls& uu}o?m 3?-@-yl]bH—lI Yndgrp?%sAanamgngt]b (% )?N ?tntamum 41}]) § (ILI I\}

2( 3H) - y| [difi¢dhyladma)benzyll;) si | anami nat o- (2-)-N-)-titanium

(di met hyl silyl )

(N- (cycl ohexyl qlé‘ﬁ’g?(ltﬁmw)ﬁ;}t%}f(ﬁIﬁ‘er?hcfyle(1((]22 P3ylad{|f-3.1 1
H benzol (Beﬂ.zloquﬂﬁiohﬁl-ZOH) yl]-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (II) 1,4-diphenyl-1,3-
2(3H) - yI]b H-| nden- 1-yl)silanam nato-(2-)-N)-titanium (I11)

2- (N, N- dPHREY% ami no) benzyl ;

(N-(cyclohexyl) 1, 1- bIS(4 n-butyl phenyl)-1-((1,2,3,3a,7a-rl)-3-[ 1

H benzo[ de] isoqui nol i

2(3H) -yl ] - 1H idrdaro- S?VSI%IICMMIIT%‘EB -bugphenpl)-1 ({ iZahdatar 314~

1, 4- di phemsbofdl]issqRinbRslb@RSyI lzpmden- - -)- '

di chl or o( N-( 5 : (:(Il met h ? ]% yBsr}lleaH?/r?lnatlo—(Zz(I\l)-mamum

2,3, 5%, 7a- ||)ﬂ§ (mlcmfwlbéhﬂs{ wbmypheqMI Hd@,3al7a-n)-3-[1H- benzo[delxsoqumolm-

i S kT e g =) ot
1-yl) si | anami lﬁ%[t(@»w(@m}yll\ll }-bis{4-erhutylphetiyelt-t(y,2;3,335a-n)-3-[ 1 H-benzo[de]isoquinolin-
N-(1,1- I

f (( (1 gg%%}yl § % @N—Faa%enzg?,ﬁ-ﬂ % t)amu{n Ii_ﬁ(mmcfttﬂllsxlylmethyl),

él.-N}ll() Ill anam ﬁtd{(wc((mew)\; ) -bis{4-@butylphdnyby i-((1 218t 3ayrh 94) 13yl Aeeh3d[¥é)isoquinolin-
2 (( 1l]$2 9('3?8%1 y1|lf n'agn } mil)ﬁigaar% ?3¥-2{H-*igt)amfml_@1nhe(5tgilfs1lylene)bls(mcthylene),
(1I\E/I()l si | anam mf(wc(oﬂeﬁyi)N ,)-bis(4t@biatyiphdngti ey hy 33a) 73 g3 ) Biteh75tdd) b aislin-
L 2 3By RO nBAS AR g G Ry N-digernytaminoybenzyt
(1N¥|( |l | anam Qa&iercloBexyl)N, )- bits(4tramtjdﬁhdnbd)11)((?,2 3 19a ¥a6h)-3E 1 A0 AL AL ERETin-
e Ayt INPII{IL BRSO eI img i habenyi-L3-butadiene;
1-y|305| | anam nato-(2-)-N)-titanium (I1) 1, 4-di phenyl -1, 3-but adi ene;

di chl N- h 1,2,3,3a, 7 I N, N-di b I
oy 1 nr SeAB IR st nd Foah bbb ™ o
(N-(cycl rineadehi= ﬂ)sﬂarﬂmmml)'rh')-ﬁl(aﬁm% 3, 3a, 73— ry)-3- (N N‘ di benzyl ani no) - |

H i nden- | - ﬁj)Sllanam nat o gd(pil )-titani um di met

(N- (cycl ohexy q_HYIzls‘Ils%3?an~n>;3§ﬂ xhprwbaw)ﬂhﬁ-mﬁ@)- |

H i nden-i. yl)gllayg,a,gbtbgﬂm p@g,qm(,% ,),etyl) titaniumbis(trinmethylsilylnethyl); 5.
N(c clohexyl | phenyl -1 - 3, 3a, 7a-r)} 3- (N, N- di benzyl ani no) -1 Hi nd

en- 25 yl)sil afkhis deI(YF—ﬂ)ﬂ)Nn)-lehQrahiltﬁfhKﬁBm 3-8V Nydibenzy b msriord Hhintleme) ;
(N-(cycl ppl%mhgmlham I(z 9_%5\%{5,“%'5&9%8&?@“% ﬁ?{)” )-3- (N, N-di benzyl am no) - |

H-i nden-1 - [ anam nat o- (2-) - 111)
2- (N, N-di net h§N élm-dm)eﬂyivﬂyl) 1,1-(lishenyl 4 ALRe% ¥, )a-ﬂ)-ﬂ:Qdemmxgylamino)-(lHI-mden-

2, 3, 34, L@y ditahanindi D2 RLRRAGYH WThERY fsdyibh) G Rty tene);

(N-(1,1-dimethylethyl)-1,1-diphenyl-1-((1,2,3,3a,7a-1)-3-(N,N-dibenzylamino)-1H-inden-
30  l-yDsilanaminato-(2-)-N-)-titanium (III) 2-(N,N-dimethylamino)benzy!;
(N-(1,1-dimethylethyl)-1,1-diphenyl-1-((1,2,3,3a,7a-1)-3-(N,N-dibenzylamino)- 1 H-indene-
1-yl)siIanaminato-(2-)—N_-)-titanium (II) 1,4-diphenyl-1,3-butadiene;

dichloro(N-(cyclohexyl)-1,1-diphenyl-1-((1 ,2,3,3a,7a-n);3-(N ,N-dibenzylamino)-1H-inden-
35 l-yl)silanaminato-(2-)-N-)-titanium; -

23



10 yl)silanam nato-(2-)-N-)-titanium (11) 1, 4-diphenyl -1, 3-but adi ene;
dichloro. (N-(1, 1-di met hyl et hyl )-1, 1- bi s(4-net hyl phenyl )-1-((1, 2, 3,3a, 7a-r))
-3-(N, N di benzylam no)-1 Hinden-1-yl)si lanam nato-(2-)-N)-titanium
(N-(1, 1-di met hyl et hyl ) -1, 1- bi s(4- et hyl phenyl )-1-((1, 2,3,3a,7a-r))-3-(N,N-d
i benzyl am no) - M@yqlphquﬂdrﬂ-—ﬂlpwn)'bi4(@:%313&1&1@ J-@LN-d\benzylamane)-Ukticdenst hyl ;
(N-(1,12- WAL

1, 1-bi's(}’l rﬁmﬁ$%y§)f(a("%nﬂn§etlyé 7a-r1)-3-(N, N-di benzyl am no)- 1
'Hinden- | - yI()\‘e(cyanlmxyll)atledlpﬁbn)'l- N((1;23, 3aa]am)ra -, N{divenp@aminb s 1 Hyhdeatihy!l ) ;

1 1- | h 1-bi s(4-met h
, 3, I § é))(lﬁl%ﬂf%f%’zﬁfwn%%ﬁh}ﬁﬁéi?ﬁ'fe 3nden- I
Ilanam ?ﬁﬂ?ceygc&héWD ihgh&mur«( 2B BEVbﬁymsd-@iB&)zplaﬁﬁmilwneaﬁb 20
| S
R LA AR P U A S e
|

| e i 131 42)72a i
1 G ot ol T R e L ’*’Leﬁ"f’)w Humahal BRI ¢

yl ar}‘i‘)ﬂb’)’a‘mﬂgiorééﬂ\' tifaniug) Hh%n@‘ thylaying)beneylt ani um (11)

i phenyl n
| or o N- ( c:bg%é fz? q*duﬁﬁn - l 7 ﬁ:&la 7ﬁ nr)l 3|(5\1N dibenzylamino)-1H-inden-1-
102, 3'03@0%"1?40)(29 NthmUdi @BdMlalnnan) 3-butetienedlen- | -yl si | anam
0(2) N-)-titani um

in
(N-(cycl ohexyl ) -1, 1-bi s(4-net hyl phenyl )-1-((1, 2,3,3a,7a-r))- 3 (N, N-di benzyl
amino)- | Hi ﬁ@éhrtb(l“y(ll)lsdltnathammatbl p@@)medhylpumymm(um 83a;%4- InyB 5(N,N-

By ! ey, 1.2.3,3a,7 N, N- di benzy!
o oy Py A I b iy 7 T (1 e

bi s(trimet hyl €iNi(¥,ll pihérrylthyl)-1,1- bls(4-methylphenyl)-l-((l 2,3,3a,7a-n)-3-(N,N-dibenzylamino)-

(N-(gycel ?ﬁex&/eln)ld%]%s%alF)amsllg#?_?#_ﬂy l%'(gi)‘ %13)&(1 2, 3 3a, 7a-rl)-3- (N, N-di benzyl

amno *N-)-titanium (di methyl si |
yl ene) b| s(m eﬂhy,lleln&éthyléthylﬁ-cMCﬂxf(heh@jﬂy)pheﬂ,yl)-iL(( 41 12, 358 a0 1 RO By amino)-

s RS bt yimei

2- (N, N- di met hw«ammﬁdzgnayﬁ) 133s(4-&fkthylp henyl) 1-((1 23 3a,7a-1)-3- ?NN-dnbcn lamino)-
(N-(cycl ?ﬁ[_ex e"?{ :I1 éﬁ met hyl pheny Iég 3 3a, 7a-r di benzyl
ani no) - 1 ehdexilsi "W 'q- Qn}ﬁ’h)ﬁ&?‘ﬂ“'(‘ '?‘eﬁwﬂxlﬂeﬁ-‘rﬁ(ﬂ‘ﬁ?h@lcw)

1, 4-7h ph | Puataddih (B { - i ino)-

et hyl )plegybl ésNgtn but ﬁa%leln?llqﬂl- H%éfhlny%)'éﬂ[;é'iﬁﬂﬁg )I\?_W-Ndbenzylm °)

di benzy! Hindsn-ly )ﬂtlma’éﬁ!&(?- vf))tml%éﬁw ﬁa(Nd\I@ZM}hmn)me)ib@mI um

N=( 1, 1-di net N, N-
((ZII bfanzyl almrrﬁo SﬁPﬁﬁ%%yiﬂtﬂyg H(bélsgﬂg%luﬁ f/k(} %)E‘aﬁlt@l ﬁ?ﬁcﬁ&n%#"?'%o)(

(N- (1, 1- tndern tydisHgnaminator b)rlg()zmﬁum(lﬂ lphémgrernyl 1. 3(hutadeng, 3a, 7a- rI) 3-(N, N
di benzyl am no) - 1Hi nden-1-yl)sil anam nato- (2-) - N-)-titanium

bi s(trimethylsilylnmethyl); 10
(N- (26, 1-di netﬁyhle@W(f)yﬁmhixm 5 {-bistd-mathylphérohyll-|(1.2.3 3 Ta)3;BEN7a- r | ) - 3- (N, N-

?h?ﬁgf%l n?@}nenn% bil-lg s h l#xl)n%%nlx ﬁﬁgm Pﬁt) tltgraur)] N-)-titanium
(N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-1)-3-(N,N-dibenzylamino)- 1H-
inden-1-yl)silanaminato-(2-)-N-)-titanium dimethyl; - |
(N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-(N,N-dibenzylamino)-1H-
30  inden-1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
(N-(cyclohexyl)-1,1 blS(4 -methylphenyl)-1-((1,2,3,3a,7a-1)- 3 (N N-dibenzylamino)-1H-
inden-1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene);
(N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-1)-3-(N ,N-dibenzylamino)- 1H-
inden-l'-yi)silanaminato—(Z-)-N-)-titanium (1) 2-(N,N-dimethylamino)benzyl; and

(
- Sb
(N-(1,
1-((1,
I -yl)
(N-(1
i A
d

(
1,
)
(
(
|
(
n
]__
di ch
1-((
t

Zmﬁghgz<AZE:z



(N-(1, 2-di

nmet hyl et hyl ) -1, 1- bi s(4-n-butyl phenyl )-1-((1, 2,3, 3a, 7a-rl)-3-(N, N-di benzyl am
ino)- IHinden-1-yl)silanam nato-(2-)-N)-titanium (111) 2-(NN-di

met hyl am no) benzyl ;

(N-(1, 1-di et Hiﬂl-(erqiwe)(ylll;Ll-tbx;(S(mbthﬂ;ﬁlgnyy)-pﬁ(ér2>,'3,§a,7.la-nj)(3l(l\2N3d,im,Zﬂanirnb))LI&- (N, N

(]j_l Zeglzglhgx??e yl%ﬁgﬂa'ﬁr&%dﬁf) - )ytmrﬁ %a{g-g%hgﬁyi-g,ﬁﬁu’t\alfd)ehg.i t an_i um (11)

di chl oro(N—(cycIohexyI) 1, 1- bi s(4-n-butyl phenyl )-1-((1,2,3,3a,7a-r1)-3-(N,N

E N(-j I( 2 ; (r:] IZ g Ih 2)r(n y I#C)hiori(lf\% "ﬁﬂ{gllftﬂé:l bﬁ ghs{}’)aﬁ&?f? %'"%Bg)gg_z ég‘é;] %)%?g ( r\II\,I'I\I- di benzy

| am nH) - linudnzyl’:{hnasitelléhmﬂery-ll )ﬁ)silalammama(ac)-rq&n)ml\ln) titani um di met hyl ;

N- | ohexyl he 1 3a, 7a-r1 N, N- di ben
et oo e R O e o iP5 NG e
?:\EE”I erHIhithethi yll)smeﬁdﬂmhz)to (2- )-Nt-) -titanjum dimethyl; 38 7a.11)-3- (N N i benzy

CyCl oheXx -N- DU
(N Ceyelonem| o 1oLt U L Eher L L (e 32, o FREACHEL:

di met hyljgiL; b TBAtHY _
gNI- ?E&c?léﬁétaélnepﬂ)ﬂ bi s( é{&ni- g@ﬁ)-max%ﬁm bls(@f-eth{ lsugmethga 7a-rl)-3-(N, N-di benzy

| am ) - TH | Edh] dimethgpthubd i %e(ﬁmt(uﬂlphenylw«(lr,%amn -0)-3-1y,N-dibenzylamino)-
(ZN((N c%?'c‘,ﬁ?imﬁ' a@?g%‘?’g% e Al pheny ey tlenebisiuetylensk ;5 (N, N- di benzy
| ami no) 1H |(Ndérh=dlmethxl¢t)lxlb-lldnla##ﬂdt%dpéfznyl) M-(§1-2,3,8a7d-0)3- (NN}dxbenzyl?.mmo)-

1, 4- 'phfmylhaegm I ARERE 2 FRO-R Lrﬁr({lgq &reathamt ng plustrative metal

onplexes i nc ose co res ormulas: (1B 1

) (IB'1 OO (N(EL{RmhNEGY(R- ms(m-ws@@dagmmmm,& n)nToq gldlbe;fy_rl!a:m%)ﬂgﬁ
%:Iﬁz I St TP l%mai&égﬁwtw?%ﬁ%%&r@ﬁé?ﬁ%w,%z n2R (k3
| B

dichloro(N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1 ,2,3,33,7a-n)-3-(N,N-
dibenzylamino)-1H-inden-1 -yl)silanaminato-(Z-)-N-)-titanium'
(N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a 7a-n)—3 -(N, N-dlbenzylammo) 1H-
20  inden-1-yl)silanaminato-(2-)-N-)-titanium dimethyl; '
(N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-1)-3-(N,N-dibenzylamino)- 1 H-
inden- 1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethy});
(N- (cyclohexyl)- 1,1-bis(4-n-butylphenyl)-1-(1,2,3,3a,7a- n)-3 (N, N—dnbenzylammo) [H-
inden- l-yl)snlanammato-(2 )-N-)-titanium (dlmethylsxlylene)bns(methylene)
25 (N (cyclohcxyl) 1,1 bxs(4-n-butylphenyl) 1-((1,2,3,3a ,7a-1)-3-(N,N- dlbenzylammo) 1H-
inden-1-yl)silanaminato-(2-)-N-)-titanium (ILI) 2-(N,N- -dimethylamino)benzyl; and
(N-(cycldhexyl)—l ,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,72-1)-3~N,N-dibenzylamino)- 1 H-
inden-1-yl)silanaminato-(2-)-N-)-titanium (II) 1,4-diphenyl-1,3-butadiene.
For preferred embodiment B), illustrative metal complexes include those corresponding to

30  the following formulas:

O . ©ak
N Si({(F)g N :Si(RF)z

NC(CH;); NC(CH3)3
naﬂ -nw



Si (RF)2 Si (RF)2 NC(CH3)3 NC(CH3)-% OO TRh O
5') S (RS (RF)2 \ .\ NC(CH3)3 NC(CH3)3 4Ti (R)2
C(CH3)3 0 NC(CH3)3 (~5) Ti(R (mB') Ti R1L @& (IB6)
(RF)2 NC(CH3)3 NC(CH3)3 Ti 0)2 Ti(R -26 CH3 (137) .
< OHh2 S (RF, gH2)C (CH3)3 3 NC(CH3) 3
tolyl or Jby phenyl, especially 4-tolyl
e R@r trin si | yhet bk _0g; R groups
kﬁ{ y , S(}E’?P g p

EDT1 CH3 (1B5) CH3 (
Or(R 0S 0SS (R
(1B6') Si (RF)2
CH3 (18g )
R- R R or
or 4-n-butylp
t oget her are
2- (di met hyl am

CH3 CH3 (1B4) (EB4')
|

~, _.O
Z

s al

oA e,

SiR",

&r
NC(CHy,
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In the conpl exes of the formula I1B1', 1B2', IB3', 1B4', IB5, IB6', IB7',
and 1B8, the titaniumnetal is formally in the +3 oxidation state when RJ
is allyl or 2-(dinmethylam no)benzyl, and in the +2 oxidation state when R
is 1, 4-pentadi ene or 1,4-diphenyl-1,3-butadiene. Illustrative netal
conpl exes accordi ng to enbodidient }Bﬁf the pr esept i nvention include 10
the foll ow ng conpl exes (Wm h may duplicate in har t cdH?ﬁ‘I)exes W t hin
enbodi ment A): CHs CH; CH
di chl oro( N- (1, 1-di et hyl et 1, 1- di phenyl - 1°Y ) rret’hyl
cycl opent adi enyI ) sil anam na 'SI(RP)F)'“ taniu N—(
met hyl et hyl ) -1, 1-di phenytH \ Sl(R)z
- (t et ranet hyl - n- cycl opent adi eTy)M(CHﬂ;am naC8s ( 2- ) &C}Cﬁ t ani um di met hyl ;
15
(N-(1, 1-di met hyl et hyl ) - 1, 1gdi DH?{IW 1- (tetram;\yﬁyl n-cycl opent adi enyl )sil a
nam nato-(2-)- N)- t| tanl um bi sCtri nmet hyrsi | yI%thyI) (N (I
, 1- di met hy! et hyhere R} ib-pdiemihaeiyl or butylphetyt, aspetially 4nolgla ldapbunyiabéryy | )SI I anam
|nato(2) 15 ) lene); (N-(1,1
met hyl et hyl ) - T %ﬁ%@%ﬁ;ﬂ%@%ﬂﬁw&ﬂl o}/l»\(?onﬁ' gl%u?)g %Fggﬁ'%r afe |
- ( t et r anddimgthylsilglgnd)bismtiadiénehyid) si | anam nato-(2-)- 20 N-)-titanium (I 1)

2- (N, D di et hy hy| et h n
-(tet Etmet hyl %%@Q @%é{iyeny % 3%eﬁ§{118914( ‘yd’%{p nyﬂ ?bﬁl gr#fl 1)
1, 4- di phenyl - In Shetmotrptiixenef;the formula IBl IB2’,1B3’, IB4’, IBS’ IB6 , IB7’, and IB8’, the

di chl oro%_ _9, gh@(&amgaéﬂ]g L PIGE b bl ek TR LY o' <%¥ o R A ey L a

nami nat o-
(N- (cycl ahésy? pxitatiordstgh ehed R’Ils [.#-ptmadivtelvy I 4rdipheoylehhotadieeny| ) si | anami nat o

-(2-)-N-)- tig
(N=( rﬁ))/cl ohexyl qu%ﬁg%enb‘lp lef(es tc %’trdm%teot%m °d‘r‘1‘3°é‘§/‘8I %fﬁléen?rﬁsiﬁ’enwr)“gln include
| ana naﬁlts-fqltovymgchmplpms&whlglmnby @(p!lcatmmylcgmbkckminyﬂ $mboeddiient A):

(N-(cycl ohexyl p tyr th I qQpent adi enyl ) si

| anam nat o- (2 -“I‘:}’I]\‘IS}@@ l 'glﬁ?ég] e‘(hgbﬁét"% e"?’?/l tr'f"éﬁ’%ﬁ ("Eret hyl ene) ;

(N-(cycl nght)adltnﬂ)Sdmpﬂmmd ~(2-)-N-)-titanium; . .

SR Rt oY | O S LeRER 6! 3 kR AR P (Sebpdiiddient hBRAHL Gl
(N—(cycl Uh)emyrh)xmnnri:etﬂylphenyl -l-(tetramethyl -rl-cycl opent adi enyl ) si | anam nat

2 tit dj.ph d
gl E:h o o( N- ( 1I ?&1@31 XIW })&h%\?ﬂ Aiﬁ’fe‘gl SQ%I%?P@%ﬁkglﬂ%"}adie“(]%]ﬂ‘%’ﬁ’@?‘ﬂﬁ) Tl -
cycl openNa)eiitaﬁyxh)st(Irﬂrmﬂmmgmﬂ(yB )-N-)-titanium

cycl opent ath eRI A bR ahpe ey e %%I@Ié’styx?su'aaar%mam @

N-)-titanium (dimethyisilylene)bis(methylene);

- (N-(1,1-dimethylethyl)-1,1-diphenyl- 1-(tetramethyl-n-cyclopentadxenyl)snlanammato (2 )
20  N-)-titanium (TIT) 2-(N, N—dlmethylammo)benzyl
(N-(1,1-dimethylethyl)-1,1-diphenyl-1 -(telramethyl-n—cyclopentadienyI)siIénarriinatb-(Z)-
N-)-titanium (IT) 1,4-diphenyl-1,3-butadiene;

dichloro(N-(cyclohexyl)-1,1-diphenyl- 1 -(tetramethyl-n-cyclopentadienyl)silanaminato-(2-)-
25  N-)-titanium;
(N-(cyclohexyl)-1,1-diphenyl-1-(tetramethyl-n-cyclopentadienyl)silanaminato-(2-)-N-)-
titaniumdimethyl;
(N-(cyclohexyl!)-1,1-diphenyl-1- (tetramethyl n- cyclopentadmnyl)snIanammato (2-)-N-)-
titanium bis(trimethylsilylmethyl);
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(N-(1, 2-di methyl ethyl)-1, 1- bi s(4- et hyl phenyl )-1-(tetranmethyl -rl - _
cycl opent adi enyl ) sil anam nato-(2-)-N-)-titaniumbis(trinmethylsilylnmethyl);
(N-(1,1-dinmethylethyl)-1, 1-bi s(4-met hyl phenyl )-1-(tetramethyl -r)-cycl openta
di enyl) 15 silanam nato-(2-)-N)-titanium (di nethylsilyl-ene)bis(nethyl ene);
(N-(1, 1-di et r(w@mymem 111-dplengl- e tarhgtid-myd yr loper(tadi¢nydsikin yinato} (2-)-N-)-

cycl openttg.fg;l l)n&hg?{}qggeg@g(g]e(h%k}]e)l\l-) titanium (111)

2- (N, N-di rret amn
(N-(1, 1-di get oty dighcpytld I-dplsa- rram;ﬂiqummwy)croax?l(ﬁd;aanwﬂahhwnatrote-)-N-y
Ccoent L. en titani um
14 BP e AT Y‘Jg Jang %eg’yﬁa"i‘ég)bgnz%
di chl 6r o( N- ( cmL(eW;ekyla-l 1Jmmeﬁgm{rahmekrghe\ftsykl)opémz(dlie%r)aﬁﬁ&hmhmr(b 3)-N-)-
cycl opent adi end sj | aF nhnmﬁg %’ N-)-titanium
(N-(cycl & ;l)ll Ardighenyl ] IBrenyl ) -1
-(tetranet hyI -rl - cycl opent adi enyl ) si | anam nato- (2-)-N)-titaniundi nethyl;

25 (N-(cycl ohex 1- bis(4- methy[) )-1-(tetranet hyl -r)
cycl opent adi erf¥d %3 %ﬂa‘nﬁi'ﬁ‘éthdleﬁ(yﬁ b, Rﬁﬁ'mflbblnh@bﬂ)ﬂr@f@tamc%t hyl si |yl met hyl);

(I Covel ahaspdeinithalen L YABRRH: L (1etramet V1) ey

| opent adi enyl ) si | anam nat o- Y-N-)-titani um
(di méfhyl si | yl@rd) limethitethyl-dilebis(4-methylphenyl)-1-(tetramethyl-n-

(N-(cycl Q;ﬁ&%h%axl?y%zsh{uﬁ%‘}na?@ fy&ghﬁ%?(ﬁ dﬂ-n}eﬁri tr anet hyl -rl - cycl opent adi enyl)

si | anam nat o- N, N- di net hyl ami no) benzyl ;
(N-(cycl ohexyI(l)H!L1-:killbclbfldlhml&*tlHyblﬂhe!m]ﬂy)phtajl}-é{(reammwn rl-cycl opent adi enyl )

| : s ST | t adi
ai chi or ot gpngdz Bt A slddy G BEBMABRGAL " ot r anet hyl - 11 -
33 cyc Iholoe nL al(:)jé hi@:iﬂh?aam attegzj(é%@hyﬂﬁh)en‘)g)-u mhﬁﬂéthylz'ﬁc)(cﬁht%ilbnyl)-

-di g8 hyLethylode, doyady BlSCAcR Bl Phepys tet ramethyl - 71-

cycl opent'adi enyﬁoj Taﬁam i YINfene ﬂpl}ﬁ’? i met hyl ;

(N- (1, 1- di met yd(Et J@ymamﬂemynpu;1(ms(mmy}ﬂhaﬁseﬁyi(t)euamemﬁirpt ramet hyl -rl -

gyCl OpenE:yaE olp%ntxgl g Sll)lsﬁarx]l%nnllmgtabt& -) Ig-) tltaml.?m }lhg g QN dllrjr:e%h(ytlal;rlllrrlrgggln%SI Lyl methyl);
(N-(1, 1-di net hyJ(QIJaMhéth)letﬁylblla(mqmn{}bﬂy)ﬂhmeyJ(omgm&ﬁﬁ ,{ amet hyl -rl - cycl opent

adi enyl) - ﬁ@ﬁ AL nas &‘ 2 ni um (di net hyl si’l yl ene) bi s( et hyl ene) ;
(N- (1, 1- BYCTRPERSY eistiananging 05425)(121) ﬁl%ﬂ{ﬂWBHM@?eﬂxl {%@Pfaawm shyl -rt
cyclmpentadl enyl ) si | anam nato (2-)-N)-titanium (I11)
2- (N,"N-di net hy] am nq)
(N (1, 1- di met HWBEWTGXC&O*‘EX)Q} L Dist-pgtbylpberytly | -ftemametii-nanet hyl -l - 10
cycl 0pen&@wpemydlan§m)km&mnra@t@ )&)-tirabhiuhg, U tani um (1)
1, 4-Bi phenyl - but adi ene
(N (cyclohexyl) 1,1 bxs(4 methylphenyl)-l—(tctramethyl-n-cyclopentadxenyl)51lanammato-
(2-)-N-)- tltamumdlmethyl
25 ' (N- (cyclohexyl) 1,1-bis(4-methylphenyl)-1-(tetramethyl- n-cyclopentadnenyl)sxlanammato-
(2-)-N-)-titanium bis(trimethylsilylmethyl);
(N-(cyclohexyl)-1,-bis(4-methylphenyl)-1 -(tetramethyl-n-cyclopentadienyl)éilanaminato-
(2-)-N-)-titanium (dimethylsilylene)bis(methylene); '
_ (N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-(tetramethyl-n-cyclopentadienyl)silanaminato-
30 (2-)-N-)- titanium (1II) 2-(N,N-dimethylamino)benzyl; ' '
| (N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1- (tetramethyl-n-cyclopentad1enyl)511anammato-
(2-)-N-)-titanium (II) 1,4-diphenyl-1,3-butadiene;

dichloro(N-(1,1-dimethylethyl)-1,1-bis(4-n-butylphenyl)-1 -(tetramethyl-n-

35  cyclopentadienyl)silanaminato-(2-)-N-)-titanium;
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di chl oro(N-(cycl ohexyl ) -1, 1- bi s(4-n-butyl phenyl)-1-(tetramethyl-r)-

cycl opent adi enyl.)sil anam nato-(2-)-N)-titani um :

(N-(cycl ohexyl ) -1, 1-bi's(4-n-butyl phenyl)-1-(tetranethyl-rl-cyclopentadienyl
)silanam nato- 15 (2-)-N)-titaniundinethyl;

(N- (cycl ohexyIN-(1,1 Wdilae® {idehpp - lyils(]ahﬁw&lbhehymilqteruamembyh rl-cycl opent adi enyl
) si | anam n bis(trinmethylsilylnmethyl);

(N (cycl SHgWPTSIfn’ﬁSB?%(’W’%O&ﬁ g})ﬁﬁgﬁW)dmleﬂ()%{et ranet hyl -rl - cycl opent adi enyl

) si | anami nat O(N((21)duhlet}1y15ﬂh9mnum@di BRI §1o |1§(le@ﬂﬂhlﬂzﬁﬁm3t hyl ene); 20
-1, 1-bi s(4-n-butyl phenyl )-1-(tetranet hyl -rl-cycl opent adi enyl

N- |
§SI I(;%;mol‘f‘i‘)l(f{’i“ a@‘?“’)“-“ﬂ?‘?”‘t"ial“h@ hﬁ‘l)(tlt‘m“}m (’NRF'HVW‘W!M% no) benzyl ;
(N- (cycl ohexylgy: éthid%zﬁ&lémﬂ)t?%ii(?"f@%h&heﬁ{]é ?Ie&?@g&%{% x&hgggj;t adi enyl

) si | anam nat o -titani um hen ene

di chl or oelllanemmato RrreN- Faetumy(ld)mqth!ﬂSlmlqylhbwrhethylér(el 2,3,3a,7a-rl)-1-methyl -4-
phenyl -IH in I

(N-(1, 1- di met ﬁ@lr('le tl ﬁinp%ﬂl)lét&illgq rg ggﬁﬂyuﬁﬁpt)en%-l (Iekr}im&hyltq]-

-((1, 2, 3C%P?wtﬂlbl))‘l)iﬂmmhylIo-@-)ﬂliéﬂydmlﬁn tHI) 2/ N-dimethylamino)benzyl;
yI)S|Ianam na iu

(N- (1, 1- di net yl( f hy’?%\h))fet&y lii?ghbé%'ln b”g]‘%"yl)'l «(tetramethyl-n-

-((11e, 3p)&tquﬂtadlbr)ﬁ)fsﬂmmhyto-(ll-)m{)mydmu]n ()i ipuddiphenlyl- 1,3 Itadiene;

yl)silanam nato-(2-)-N)-titaniumbis(trinmethylsi IyI met hyl ) ;
(N-(1,1-dinmethylethyl)-1, 1-di phenyl -1 .

-((1,2,3, 34, 7&rchllobo(ﬂl-(ﬂ§&ldhykylﬂi D Ivesiy-h-butyiphesit (tetramethyl-n-

{:\2 ?I1| ana ?‘%*gq‘%[zli%’h“a mtf{%é;}ﬁ\g_g}yﬁa%%urrrnet hyl si | yl ene) b| s( et hyl ene)
-((1233&7 trofexyBl NY-bisér-Rb@gipheny - (ttA&Rthyl- .
yl) sj 4 an nafb({)gc)y - -’dl%?) tlgtsgﬁll uﬁ?%l Tnly)) (-t N, NE |Récty ﬁlff’?nt?dﬁ%l)ygglﬁmz@mmat?ZQ
(N ( { 8rSI N-) -tltamum imethyl;

di h | et hyfN-tcbc is(4 n e ethyl- en mirtato-
L e et e

1, 4- Bi ph@ 11t331‘ﬁu?la@1@ﬁbylsnlylmethy
di chl or o( N- ( cg@ c?h%?fék&b 114- &SQL %Sherlyg)(l(-(Jteu%m%th§P'n-cﬁfl%%ény%{ﬁgf)ﬁ¥§gnﬁiﬂp_iny| -

| Hinden-I- | anam na titani um
- di pheny@-)I‘ﬂ-)v(tl(anmm’z(dgnghyl?bﬂql)‘:)blsl(mctrhylenq)y| 4-phen yl A Hinden-I -

yl) sig anam naggd ?l%loplex%g)l lt‘nE@rH Wﬂpﬁ&}ﬁyﬁ_ ’tcﬂ%He{h%yﬁ-&élgfy(éﬁltgdle%yﬁsnlgllxa?rpx%ﬂg-l -

-((1,2,3,3a, 7a-t
yl)sil ar\@ﬁTNeré‘n(UZt@HNZ IN,N-@lmthymrrbn@b@rzylrret hyl si | yI met hyl ); 10 -

fW;Y?L."PSﬁa@ IR TN BT T ot e S U
(N (gycl(@?é‘k)ch)anmpﬂ.(-lﬂllﬂh@pl}dnyl lB-b(:(aah,eae 3, 3a, 7a rl)-1-net hyI 4- phenyl -1
H i nden- _ _

25 dichloro(N-’( 1,1-dimethylethyl)-1,1-diphenyl-1-((1,2,3,3a,7a-1)-1-methyl-4-phenyl-1H-
inden-1 -yl)silanaminato_—(z-)-N-)—titanium;
(N-(1,1 -dimeth};lethyl)-l ,1-diphenyl-1-((1 ,2,3,3a,7a-n)-1-niethyl—4-phehyl-lH-inden- 1-
yl)silanaminato-(Z;)-N-)-titanium dimethyl; '
(N-(1,1-dimethylethyl)-1,1 -diphenyl-1-((1,2,3,3a,7a-1)-1-methyl-4-phenyl-1H-inden-1-
30  yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
(N-(1,1-dimethylethyl)-1,1-diphenyl-1-((1,2,3,3a,7a-n)-1-methyl-4-phenyl-1H-inden- 1-
yl)silanaminato-(2-)-N-)-titanium (dimethyisilylene)bis(methylene); |
(N-(1,1-dimethylethyl)-1,1-diphenyl-1-((1,2,3,3a,7a-1))-1 -methyl-4-phen.yl- IH-inden-1-
yl)silanaminato-(2-)-N-)-titanium (III) 2-(N,N-dimethylamino)benzyl;
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| )silanam nato-(2-)-N-)-titanium (l111) 2-(N, N-di net hyl am no) benzyl ;

N-(cycl ohexyl)-1, 1-di phenyl - | -((1,2,3,3a,7a-rl)-1 -nmethyl-4-phenyl- |

i nden- | - 15 yl)silanam nato-(2-)-N)-titanium(I1) '
, 4- Bi phenyl - 1, 3- but adi ene;

i chl or o( N (1 (m-(aulrmm&mylemml) Fdipheriyl-${(@-2%3a sl Hensthyl-4plend]- IZH&;daa 17a-r1l) -

-meth h t 2-)-N)-tit
(- (1, 1 SDHEPRy Fab TR, aylr#e%annesﬁgﬁﬁtfdn?ne?d 2 3 3n, 7ae 1) 1. et hy
-4-pheny|-| H 20 i nden- 1yI)S|Ianamnato(2 -N-)-titani um di net hyl ;

N-(1, 1-di t (4- vl )-1-((1,2,3,3a, 7a-rl) - 1- met hyl
S 1 Lt foalK Gronearhy-1 ARy bl X B o770 g pheny it e T
bi s(tgi n@t)méh&hﬂnmbmiwj Yitanium; '
(N-(1, 1-di et hyl et hyl) - -b|s(4 rrethylpheni/l) 1$ 3,3a, 7a-rl)-1-net hyl
a1 G et L R it Aok o) Srid el et

- (d th i 3-
(N (1. Y%?%%‘%‘*"?‘“i‘%’*”?w@““?‘??ﬁ By phenyl) 1-((1.2.3 32, 7a-1)) - 1-methy

"4 phenyl -1 F(Niesioetylly] ) diftbameri-(hR53 2205 Ametin-fphényinl Erintian-1-

2- (N, N-d -
(M((l, 1- gpﬁ%ﬁ@?@ﬁ%ﬁ%@“ pofrimetsilvmetialy 10 (1, 2, 3, 3a, 7a-1)) - 1- et hyl
- 4- pHenyl - 1 H(deehh&xyy)l-b,s-idlmmln(m,@ S 027 m mettiyl-dapheriyt 4 H ihdéb-1-4- di pheny] -

| , 3-but A
di chl or o?‘% %3@/‘%‘ on %‘fo“y)-"i‘?’i‘i‘%‘.( t’%‘%%‘ﬁ P?R’é(ﬁnyelﬂ)ylefe)((l 2,3,3a,7a-rl)-1-nethy
| - 4- phenyl - 1 N-(¢yaldbaexyl)- | Hiphbmytani 2,802 (Ia?n)-iNc)hyI-u-Tpﬁfoyer inden-1-

AR e e R A

(N—(cycl ohexyhs)l(dyclbhbdyﬁ)(lf}rﬂ%l?wl-ﬂt(er\,zbbaia-ﬁX L méthg1-BBher3t-1 M)indentt hy!l - 4- phen
en- 35 1- anam -d( 3) tifanium

bi 3(1115 ?W?agilpm-%l-ﬁs)rsmmuxgdll) 1,4 1phenyl 1,3-butadiene;

(N-(cycl ohexyl) -1, 1- bi s(4- net hyl phenyl) 1 ((1 2 3 3a, 7a ri)-1-methyl - 4-phen

yl-1 Hinden- 1- I)s i | anam nat.o- S 1)
(di net hyl si | ypléﬂgljog‘lgt hﬂtrﬂ?pgﬁtg 1 bls(4-mcthylphenyl) 1-((1,2,3,3a,7a-1)-1-methyl4-

di met h ! whi.((1,2,3,3a, 7a-11)- |
(0 eyl phapyirmk rlﬂ,?p?‘;“gﬁ?fafb%‘dyzf’??f’%*gﬁa“ﬁ at o (2) N4 tanium (1)
2- (NN-dlmethQ‘%/

- -ﬁ)@)&:ﬁg}pﬁ%l)—l ,&-bis(4-methylphenyl)-1-((1,2,3,32,7a-n)-1-methyl-4-phenyl-1H-
(N‘(2@yC|lQH§?§VJib)sﬂlm£m1mt§-Qﬂ)Jm} méhm%mle&] d-((1,2,3,3a,7a-rl)-1-met hyl - 4- phen

yl -1 H i nden- | anam nat o-(2-)-N- )-tltanlum(ll)
1, 4- di phenyl - @N- QL dingghytatiyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,32,7a-n)-1-methyl-4-phenyl-1H-

i e or Qb A kI E3 i Dl Bl et ghgippeny! ) 1-

3a, 7a- ra 4" phen i | anam
inato-(2-)-N XN-t(l ﬂ-@jnnq]huletnﬂ) I,1- bls(4-methylphenyl)-l -((1,2,3 3a,7a-n) 1-methyl-4-phenyl-1H-

(N-(1, 1 sS4 n .3,3a, 7a-r))-1-nmet hy
| - 4- pheng{iégewy%llﬁw %9'3/% %g)b* g%ré'rlﬁg’ @F& éﬁk ?eri)g”S(fmgh & d| nmet hyl ;
(N- @23, 1-di net (ﬁ}{f{lelt diyledby lettiA Yol , 5-bib(4rmathlylphetydriyd(),2,8,3a,04-1)2 5 rﬁetBﬂA?;&rchj'l)l-H-l
;Dlng E ,[] ?/: rf‘gq%ylleg% %aﬁﬁg%ﬂga) ?‘1 yt19m1ma(?ﬁ)r9 &?’It\l-dm(xethglammz))bgtllzty?m um
(N-(1,1-dimethylethyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-1-methyl-4- phenyl IH-
inden-1-yl)silanaminato-(2-)-N-)-titanium (II) 1,4-dipheny!-1,3-butadiene;

_Q.l—‘:'E"“<

30 dichloro(N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)- 1 -methyl-4-phenyl- 1 H-
inden-1-yl)silanaminato-(2-)-N-)-titanium;
(N-(cyclohexyl)-1,1 -bis(4-methy1phenyl)- 1-((1,2,3,3a,7a-n)-1-methyl-4-phenyl-1H-inden-
1-yl)silanaminato-(2-)-N-)-titanium dimethyl; | |
(N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-1-methyl-4-phenyl-1H-inden-
35 1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
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(N-(1, 1-dimethyl ethyl)-1, 1- bi s(4-n-butyl phenyl )-1-((1,2,3,3a,7a-rl)- |
-methyl -4-phenyl -1 H 15 inden-1-yl)silanam nato-(2-)-N)-titani um
(di.net hyl si |l yl ene) bi s(net hyl ene);
1 di met hyl et hyl ) -1, 1- bi s(4- n=but yl phenyl) I

. 3, 3a, 7ad\¥ (cyclghqmt)ﬁy] b14(.4|5mgm5lpbenj}'l) -H+((1i 234 8aa7a-N)-1-methyl-4-phenyl-1H-inden-

Iaﬁﬁﬂ%ﬂﬁ*aﬁ?“eéﬁ N R R o leiB ™) S Tar) - 1 et hy

Si
1,
phenyl -1 I-(N @dénhexyl) lyI bxsa4Ira¢lh15rIpheayl¢4((a 523,54 Ja-1 ) L-awe thy it -phénlyl- 1H-inden-
di
I

h .

IoFo((a lbsélf}% %%‘ ; 'i‘ai’)' ((HI)@ PR FipsiRR POkt o 3 3a,7a-t1)-1-neth
(c'SL‘F“y' ]‘”“”“““my”’ii“n“‘ﬁ“ﬁt‘ﬁ’m“&ﬁ*‘““@“’””*5‘%2“3‘;"’?? P et hyl ~4- phe
i ﬁﬁﬁgammm%f’&éﬁ‘&ﬁ?‘wﬁ%hﬂ] %%I\Ml St & motyl s 25 P
(N-(cyclohexyl) 1, 1- bi s(4-n-butyl phenyl) ((1 2 3 3a,7a-rl)-1-nmethyl - 4-phe

nyl -1 H i nden- )S|Ian mnato(1 -titan
bi s(tri met hyl sqmgq ?Lmethylethy) blS( -butylphenyl) 1-((1,2,3,3a,7a-n)-1-methyl-4-

(N (cycl gmeny i H=iddeh= i &Anﬂmhhtbxi thaiprh: ((1, 2, 3, 3a, 7a. -rl) - 1-nmet hyl - 4-ph -
enyl -1 I—I-|n en 1-y b‘%@@ anam nat o-( 2-) - N tltanlum _

(dl m_:Iphy| si | y|('élr@)l %{eﬁy!)elnbpls@ n-butylp enyl) 1-((1,2,3,3a,7a- n)—l-methyl-4-phenyl 1H-

(N-(cycl qul))I)salargaMa%ﬁlr %LIILXAIIBII@I?A’J:}) '
1,2,3,3a,7a-rl)-1-net -1 H-|nden- 30

SI I anam it (@ lf@mythulc)h—yt)rlt,bch!ﬂém Bucylphengh)-1 N IN2, 3B ma- h)‘llmh)'d)-)‘rbém.\mlﬂ-

| 3a, 7a-rl t hyl - 4- ph
HI n M })US&?/II !al§‘£§%jr}nN§§%%‘l“?g-%§;%§‘%¥'g %’Hig‘ﬂ (?I )a 1) d-methyl-4-phe
henyl N1 Bedimetthglethyl)- Ii-bis@or-ntpKehyl}- d{ 163, BglV&?hN"k@ﬁhld—i—pderpIheHyl -

_3 qay'lfsilgna% rEagb %f-?g:\rﬁt?ml{ kc?lmélmﬂlmigy?eéli)bls(methylene)

["'anam na
| n‘et iy H( @11 Rdiingthilethy )i Iphkisn-bukylphenyl)-1-((1,2,3,3a,7a-1)-1-methyl-4-phenyl-1 H-

L 2 3y bl B S s By iminosens

1, 1- di et Imyl(euhmh&mgugfhym1p1hmwlrrtluq(1§h1enﬁ)-$,(aaz 3,3a,7d-))-Brdethrypyphédyl dHny | ) -
Hi r]dei?ndlcn-l )X)sglasnlaxln%lg% 256-}\1341 aml? Hi) l_}-dll;:)tixae?xlylum lgutaghtegé methylsilyl mst hyl)s
(201-dinethylethyl)-1, 1-di phenyl-1-((1,2,3,3a,7a-rl)-3-(1-pyrrolidinyl)-
[

i mr;? ﬁ3| ls; | ));I é:ﬁkj%&a@]wg%yéﬁé}bls 4)n btult):[Iphenyl) 1-((1,2,3,3a,7a-n)-1 methyl-4—phenyl-

(1,1- dHrrﬁaehyll-ﬁwyxha)mﬂata.(ﬂom)emﬁmrh ((1 2 3,3a,7a-r))-3-(1-pyrrolidinylt)-
H i nden-1 yl)silanam npato-(2-)-N-)-ti m (111)
( N N-di et h é?ﬁc%)e@gmwms 4-n- butylpbenyl) 1-((1 2 3,3a,7a-n)-1-methyl-4-phenyl-1H- mden-

, 1- qllylmEiIaIﬂxxhﬁIaI&Y(b)) -No) dnfhb@melhyik- ((1, 2,3, 3a, 7a-Tl ) - 3- (1-pyrrol i dinyl) -

den- I 10 yI)5|Ianamnato-(2-)-|\|—)-t|tan|um (11

%ﬁ phenyl - @-4cyslohexsibls hé-bistd-ahmoyinbenyl)X L((é) lzétﬁeﬂym)%lim%_thrirﬂopf@nylrm-mden-
Zzsl%siﬁarﬁin)ato%-()jlq-QMMrﬁ QEMQtE)&SlM&&W - yl)silanami
B (N-(cyclohexyl) 1,1-bis(4-n-butylphenyl)-1-((1,2,3, 3a,7a-n)-1-methyl-4-phenyl-1H-inden-

1-yl)silanaminato-(2-)-N-)- utamqm (dlmethylsnIerne)bls(methylene),

| (N-(cyclohexyl)-1,1 bi.s(4 n-butylphenyl)-1-((1,2,3,32,7a-n)-1-methyl-4-phenyl-1H-inden-
. 30 I- yl)sxlanammato (2-)-N-)-titanium (IIT) 2-(N N-dlmethylammo)benzyl

~(N- (cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-1)-1-methyl4- -phenyl- IH-mden-

1-ybsilanaminato-(2-)-N-)-titanium (II) I,4-diphenyl-1,3-butadiene;

‘<"‘Z

(1
1,
)
(
h
4-

(
(
| -
1,
di
yl
(N-
ny

_

1 H-ANHAA'_\/—\(H'_\/'\\< I~ =1 H:AHI
727

>
Q —-~
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; (N-(1, 1-di net hyl ethyl)-1, 1- bi s(4-net hyl phenyl )-1-((1,2,3,3a,7a- 1)-3-[1H
benzo[ de] i soqdlcw@tqm-(m{él-d)etwlt}thyl)-1 1-diphenyl-1-((1,2,3,3a,7a-n))-3- [IH

(1 Kl(gdi?s ZX %@%"é‘ﬁﬁ‘ﬁp’;ﬂiﬁﬁylﬁﬂ) ‘t%';’/tam’“u"m“?(qy %'h’y‘“imﬁ“%a 7a-1)}3-[ 1 H

15 20 (N-(1,1-dimethylethyl)-1,1-diphenyl-1-((1,2,3,3a,7a-1)-3-[1 H- -benzo[delisoquinolin-2(3H)-

Blegfﬂlde lh Eggg{ieggllr?%l%ﬁ%fa%@a}y 2]) I%Shha“n‘?uer{]‘d.lmé{hﬁs' | anami nato-(2-)-N)-titani um

(N-(1,1-di met W{Et-ﬂyﬂe)hylle;h}d)bl senpﬂcrmut(yll nheanyd-H)- 3-{(194;«3&0?4@@0&@10% 23l 1 H

El-elnfl ggﬁe [j ﬁﬂqg(%eln% Pﬂlﬂ%f"lé? ) lﬁr_))tltzmufr&H‘chthylsnlylmethyl)

(di met hyl si | yneme)-bmfﬁy&tﬂywﬁﬂﬁbpher?ﬁll-((l 2,3,3a,7a- n) 3- PH benzo[de%llsoqal-nnlplm-Z(éil-l[) m

benz%[ de’ﬁj Eﬁ e:ace}tr)r %*'az%épo%t%?ﬂlz?) Hﬂtﬁ%@%@mﬁy@wl%&ﬁ(mt@k@%) N-)-titanium
(1) 2-(N, N Mtlﬁ:ﬂ%lh?ﬁlh@ﬁ)lbﬁﬂéxényl 14((1,2,3,3a,7a-n)-3-[1 H-benzo[delisoquinolin-2(3H)-
_ yl]-.lH-inden-l-yl)silanziminato—(2-)'—N-)-titanium (Im) 2-(N,N-dimethylamino)benzyl;
(N-(1,1 -dimethyletbyl)—l ,1-diphenyl-1-((1,2,3,3a,7a-1))-3-[1 H-benzo[delisoquinolin-2(3H)-
yl]-1H-inden-1 -yl)silanaminato-(2-)-N-)-titanium (0) 1 -,4-di_phenyl-'l ,3-butadiene;

I,_l,_\;,l\\;,l\?

(
1
1
(
2
1
di

2
(
i

[

30
dichloro(N-(cyclohexyl)-1,1-diphenyl-1 (( 1,2,3,3a,7a-n)-3- [lH benzo[a’e]lsoqumolm-
2(3H)-yl}-1H-inden-1-yl)silanaminato~(2-)-N-)-titanium; :
~ (N-(cyclohexyl)-1,1-diphenyl-1-((1 »2,3,3a,7a-n)-3-[1H-benzo[delisoquinolin-2(3H)-yl]}-1H-

inden-1-yl)silanaminato-(2-)-N-)-titanium dimethyl; -
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(N-(1.,1-di methyl ethyl)-1, 1-bi s(4-nethyl phenyl)-1-((1,2,3,3a,7a-r))-3-[ I H
benzo[ de]isoquinolin-2(3H) -yl]-1Hinden-1-yl)silanam nato-(2-)-N)-titanium
(1) 1, 4-diphenyl-1,3- 25 butadi ene;

di chl oro(N-(cycl ohexyl)-1, 1- b|sS4 met hyl phenyl )-1-((1, 2,3, 3a, 7a-r)}3-[ 1H
benzo[ de] i so&iysloherydX BHippeqyl-1-(Eh3. hdsie-1)- w)@benzo[de]nsoqumolm—zom -ylJ-1H-

I

(ﬁ]??ygﬁq 8‘&%%”'%‘%’“'%%‘%?%5 ot fitapiom bisrimeghylsilylmetigly oy g

| H benzo[ de] i Sédpyciobéxyl)- BDdlphenyI 1 -((1,2,3,3a,7a-n)-3- [lH -benzo[de}isoquinolin-2(3 H)- yl]-1H-
2(3 I | H- I t t hyl

2 Lkt SR AR At il AT T

H benzo[ de] i S(N]—(Uyﬁl@h&)@'{) 1,1-diphenyl-1-((1,2,3,3a,7a-n)-3- [1H-benzo[de]lsoqumolm -2(3H)-yl}-1H-

2(3H) -yl 1H—| den 1- am nat
bis(tri P?I%‘P%‘?I(? kﬁhi‘*&%‘l(ﬁﬁ&%) N: di‘)"i&’kﬁliag‘('l?)tﬁéﬂﬂyl phenyl )-1-((1,2
.3, 3a, 7a- I’)) (EN Ecy&lbh@@f)zloi-ﬂl@]lér@pﬂ-‘éélm Bd)7a- )3 -[1H-benzo{delisoquinolin-2(3 H)-yl]-1H-
2(3I—I) yl]-1H1inden-1-yl)s anamnato-g - )-titani um
(di et hy}ngfq-wgﬂléyqﬂlgé(t%% W )gﬁtél)uum (H) ,4- lphenyl 1,3-butadiene;
(N—(cycl ohexyl) - 1 bi s(4-met hyl pheny!) -1
- 3, 3a, 7a- )) 1H benzo| de]i soqui nolin- .
_2(3HI° yI-1 Hﬂlﬁlaerﬁ(h!( I-fimatbaethyihhd Sis(Pmethuiphenyl)- kil 23, 3a17e4))-3-[LH-
2- (N, N-d Q@m)y ilanami
I oélexyl )béﬁ%l[b%)ﬂ!sgcim%t h Jﬁehﬁl}%{eﬁlcylﬁs lgnap nam‘i )N ))tl%mrml H benzo[ de] i
soqui nol i n-(R(13imethy eltBIl)rhbbﬁ(%myth)’leh@abdnﬁ(hat3c$a(72-n))~3Pﬂ-1¥ titanium (11)

5 ot of A dis B PSP inden -yslgopmingio- (24 Notitanium dimethyly 5 50 7o)

)-3-[1H benz@f ﬁd]-dlmquleﬁtyl)r lm B(SGH)letyyl])henyBI-ll—(m déﬁ s i) Si[1 H-

I N

(7 1Sk A B ogen iy é‘IIa§/‘I PN 34, 7a-1)) -3 [T H
benzo[ de@ls(mhy&mlmmhﬂwl—l) yl]- 1H—| nden -yl)silananmi nato-(2-)-N)-titani um
di met hyl ;

(N-(2, 1- d| metWyI t'%mleshylfthi'l)bl s 'ﬂ@ m%mlﬁ?enﬁgﬂﬂszf% inf’il@’a T7a-rl)-3-[I H

benzo [ dehzo[delisoquinolin-2(3H)-yl]-1H-inden-1 -yl)sxlanammato (2-)-N-)-titanium

L?g?flrod%“?ﬁﬁq%%’%&/ ethyllerrllglen 1-yl)sil anam nat 0-(2-)-N)-titanium

E) N-(ZD[é di netmfyfdlﬂt-dimbt)ly[bthjtl-)hl 5614(4nnhh&lyﬂqahlen)(kl)2136(7a1n¥3$113a 7a-r))-3-[ I H
enzo I no

“yl)sil gt]narﬁ ‘f"&“t"ﬂp g %@mﬁy "gm]dﬁ%‘iygsma%?m ZIr Y rtitanim ( IQI 2N ene) ;

(N-(I , dimetbjlareinbypketyhy| ) - 1, 1- bi s(4- n-butyl phenyl )-1-((1, 2,3, 3a, 7a-r))-3-|

| H : :

benzo[ de] i sodDihdrdReBY Sy roisErmethpdphenylnl yEh-2-Adam-AAEA2- ) - N ) - ti t ani um’
(111) 2- ueMoMe]xebqunnam hISBW)@!I]I—lmﬁw)dbnﬁ?—m%kﬂanammato-(z -)-N-)- utamum (12 1,4-diphenyl- 13-
(N-(z%l xellut t hyl ethyl)-1, 1-bi s(4-n-butyl phenyl )-1-((1, 2 a, 7a- rly- I H

ene;

benzo[de] i soqui nol i n- 2(3I—I) yI] 1H i nden- 1- yI )silanam nato-(2-)-N)-titani um
1) 1,4-diph :
(i chi o of - { AYRIeBHBKG TS eI s o BB )2 3% T B/, 7ae 1)) -3

1H benzo[de]isoquinolin-2(3H)-yl}-1H-inden- 1-yl)silanaminato-(2-)-N-)-titanium;
(N-(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-[ 1 H-benzo[de]isoquinolin-
30 2(31—1)—yl]-'lH-inden-l-yI)siIanaminato-(2-)-N-)-titanium dimethyl;
(N -(cyclohexyl)-1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-1)-3-[ 1 H-benzo[de]isoquinolin-
2(3H)—yI]-lH-inden-l-yl)siIanaminatd-(Z-)-N-)-titanium bis(ﬁ’imethylsilylme_thyl);
(N-(cyclohexyl)-1,1 -bis(4¥methylphenyl)- 1-((1,2,3,3a,7a-n)-3-[1 H-benzo[de}isoquinolin-
| 2(3H)-yl]-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (dimethylsiIylene)bis(methylene);
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benzo[ de] isoquinolin-2(3H)-yl]- |

H-i nden- 1-yl ) sil anani nato- (2-)-N-)-titanium 25

(N-(cycl ohexyl ) -1, 1- bi s(4-n-butyl phenyl )-1-((1, 2, 3, 3a, 7a-rl)-3-[ | H benzo[ de
]isoquinolin- 2(3H)-yl]-1Hinden-1-yl)silanam nato-(2-)-N—)-ti tani um

di met hyl;  ( N-(Nelprdlofeaxhyl)l- @S(imlMMWlbm(@L%ém%-m)-l{l(h(-b_enZO[B’eIanl?iaol'ml-) -3-]

1H b

H i nggﬁ?[f‘jy}])ﬁfﬁgﬁg%hlna%% l%@‘vé{%\é y 'llqt)e{'rﬁnﬁummgmget(yrlﬁrg Bolami ?) ntz%yl )
(N-(cycl ohexyI(N—(ﬂ;yclerbxsle~4-1Fbx$:(mrr3dkpﬂpmnwl)-4-1(1(2(31,3327a3nﬁh[lmbdn)zc)[ae][sbl;hxhﬂmzo[ de]
I( Zlogrg![ R;’:Zgﬂpysﬁgh}g)% é(]yn%i hé"qlai_g):ﬁg e& )1N35-tPtanulm??I?)m ‘pgltpgen(y% )3 b'l\llf dlC%(I? tani um
(N-(c§cl ohexyl)-1, 1-bi s(4-n- butyI phenyl) 1-((1,2,3,3a,7a-rl)-3-[ |

Dy ot anan b ot (-l e 1t 5o inbe i v HPaT My

(N-(cycl @a%yde)lsohuﬁmm.a(m)m]bm IHdeie3y)kilandm (rlab- 2 )NJaitabdm;| ) - 3- [
1H benzo[ de] 1 soqui nol
2(3F) -1 ] - 1H {(Nekbrt-methylethy bt hbis(d nckodpbenxbyt=(1 2 Adka drrn)- 24

1, 4- di pheayhdblisgqRisbRsld 1]- BRinddi 1-y1)sil 2-)-N- dimethyl;
d| chl or o( N- ( FL ]l gl nmet h Fg?ﬁ] l1n 1- dlyp)Sl an?lnmato( f )tltagglm?alm?tl -3- (N, N-di be

“nzyl & no) - 1 (NK(# Adiimet Ylﬂhy lsll bis(A-arhusdpheny -1 }((2.3.32.72-ahd-Ohy-
(N-(1, 1- g&rﬁg a}g%gosﬁ ﬂ 2(:5H% yﬂ l@hﬁ?%rl- -yRé §a}1m‘gm§m3@&?@? Elt']a}lw (N N-di benzyl am n

0)-1 H-|nden- aham trtaniu
C(N-(1, 1- Hisﬁémhﬁ}lyfeb’ ﬂ))dl 1- di phenyl -1-((1,2,3,3a, 7a-r]) - 3 (N N-di benzyl am n

0) - 1H-i nden- gnxl %.m%ﬁ]?xﬂ}l?eitl%l Z-n)buNtheE&lS GRS 3a,72-1)-3-[1H-

bi s(tri net hyl
(N-(1,1- d¢mﬁdhkﬂoevlhylhr)-2@ﬁl-yﬂrl|bh$dsd 1ybgilahain@o32-)-Na)-fitapiugr (N, N- di benzyl anin

0 bt PRt aRsm Ao (2)- 1)1 Lantum

N- (1, 1-di et ﬁy{eﬂwyhe)thﬂ¢tnylmpkm¢y4n bistyhikns)-B-(@22, 3,2a,74- r))—B{lG-N N- di benzyl ani n

(
1 H- {
DN N o R detn il ek E AT RS (ot i phei TN ek o |
((Il) 2, l:%ql@wh?linmrhc))b@zylt\l N- di benzyl am Ino) Il IA:H ndene- o
si | anam m - -1, 3 adi ene;

i )éhl oro(N-(cy gh‘éx’@% l}ylet%yl il (%ﬂé’&fﬂyl Bhei’yl) lq 1%92}413-%) 33“9}1

- (e, 3b61ao[ﬂa]15btp)m@m(m,3ﬂ) gli} b eingdrary Nsilanahinkdoi(BYRN)-tithBiudr (§1) ) 8idiphenyl-1,3-
| anam naf 0(12- -N)-titani um

(I\I—(cyclo‘hexy"l) 1, 1- di phenyl - 1- ((1 2,3,3a,7a-r))-3-(N, N-di benzyl ani no) -1
Hinden- | - yI)sHanamnato (2-) -tltanlumdl met hyl ;

N- | ohexyl,) 2,3 | | | H
(e ore Ll bR b b e o
N=(cycl oHssaxg{Hé]rs&aq\ﬁndinpi"(EHyyHJlH(x(xdan21, Sﬁl)s’ﬁlana?lﬁpitb-x2 §if~(-Nubhldmbenzyl am no)-1Hin
den-]- yl)sil yl si_l yl ene) bi s(net hyl ene);

?m'cln}al\t 0-( § )-ti lt ani uma&dl met h ) 3{
(N (Bl ohexy P Tereibbeseibistiut by phers 3 had ey Sadpn ferbiclyrareli 1
nden- | 2(3H)-yl]-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium dimethyl; :
(N- (cyclohexyl) 1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3- [lH benzo[de]xsoqumolm-
2(3H)-yl]-1H-inden-1-yl)silanaminato~(2-)-N-)-titanium bis(trimethylsilylmethyl);
_ (N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3-[ 1 H-benzo[de]isoquinolin-
30  2(3H)-yl]-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene);
(N-(cyclohexyl)-1,1 -bis(4-n-butylphenyl)-1-((1 ,2,3,3a,7a-n)—3-t 1 H-benzo[de}isoquinolin-
2(3H)-yl}-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (III) 2-(N,N-dimethylamino)benzy!;
(N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-1)-3-[ 1 H-benzo[de]isoquinolin-
2(3H)-yl]-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (II) 1,4-diphenyl-1,3-butadiene;

1
di

35
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1)
(
I
i

silanam nato-(2-)-N)-titani um(III) 2- (N, N- di et hyl am no) benzyl ;
(cycl ohexyl ) -1, 1-di phenyl - |

1,2,3,3a,7a-r1)-3- (N, N-di benzyl am no)-1Hinden- | - 25

si | anani nat 9- (.2-) -N—% titani umg 1, 4- di phenyl - 1, 3- but adi ene;

hl or o( N- (1, TC'&IPWQFM» étmwe“lﬂk bidigheo a6 ?54%&?1%)3 - Nedibenzglaganoya- r 1) -
N, N- d]}bamzyllajm)snmmﬂnaw-@zr)qeglnqﬁnwn) silanam nato-(2-)-N)-titani um
N(1,1-d

net hyl et hyI ) - 1Ne (U} -dimethsthydr o réimpenyl-1=((16 23,32, % Be3- %meymwlqwnwm{bmnyl ani
)- 30 Lohdidemniday))- 5N ARaThAdtRedkd- ) - N-) - ti tani um di met hyl ;

N- (1, 1-di met hyl et hyl')-1,"1-bi s(4- met’hyl phenyl )-1-((1, 2, 3, 3a, 7a ry)-3-(N, N-d
benzyl ami no) l|,hd-ewmyleﬂyl))lsl-dxaham hd€162,3,2a,Ja-IN-3-¢N, Ntchbunzmammo) 1H-inden-

S

t t .
| Ilrllmél IIZI”EI“I(’I' ‘I)I I/IfI) jitgnium Ris(rimetyIsidmety - (1, 2, 3, 3a, 7a-, 1) - 3- (N, N-d
?zy: an no) (tNI -(H; B- dld"erh-yl)ethyl)tl ,1-diphenyl-1 -((1,2,3, 3a 7aI n)l3 -(N, N-t;hberyl:;nF]m?) lH)mden-49
Sl |1 ana al O anl S| ene I S(ne ene -
(1,1- II’ITIIaIIﬁ‘y"Imé‘I%?/I I\ﬁ) "%ﬂ“g’eﬁ‘y Wﬁ‘I’III?‘I%HEII‘W()“e viege): 2, 3, 3a, 72 rl)-3-(N, Nd
benzyl ani no) -(N-(t li-digketylethyl))1Si-dipheagi- a0 @3 2. Ja= rbl:3)a\tNId%thn(d16)LIH %m(eh\L N-di

th ani.n

(N—( 1 d IIHI?P%‘I%%/Z)W)I'%"%’( A2 M -pimstyiaminobnzyly 3 3a, 7a-r1)-3- (N, N-d

i benzyl am no) -(NL(ITI-lLd]ﬁIIedﬂyIEmYI))IQLJ@MW-ﬂ@(tlQ A 3% 7 %)(NN-H%I‘I%X(III(I))-IH indene-
1, 4-di ph 1, 3- but adl

di chl oro >;N*) “1an511%(111) LfediRpenyhbApripdiend (1, 2, 3, 3a, 7a-r1) - 3- (N, \;
di benzyl am no) 1 Hinden-1-yl)silanam nato-(2-)-N)-titanium

(N-(cycl ohexyl ) -1, 1-bi s(4- et hyl phenyl (1,2,3,3a,7a-r1)-3-(N, N-di benzyl
amino)-1 H i ndishloroQy- ()CS‘FIPI&?I%IHH&I) EIJﬁ{lﬂ-g-((mIﬁmhﬂbrﬁtﬂhP&rlrbemkammOIOH-mden-

(N-(eycl Qtwygmn),mjmﬂo ?L)&(}fﬂnfﬁmﬂw phenyl)-1-((1,2,3,3a, 7a-r))-3- (N, Ndi benzyl
am no)-1H inden-I- anam nato-(2-)-N-)-titani um

bi s(tri met hyl ﬁf(me) },1-diphenyl-1-((1,2,3,3a,7a-n)-3-(N,N-dibenzylamino)-1H-inden-1-
(N-(cycl ?I)é??&)fixﬁm&oj(zg'ﬁ%ﬁmﬁﬁ%m% nﬁnyl) 1-((1,2,3,3a, 7a-rl)-3-(N, N-di benzyl

am no) - i nden-. l'anam nat o- (2-)-N) - t| tani um
(di met hyl si | yKTéﬁ@,)cmhg)(yﬁ)gt h—yl[péqet) 1-((1,2,3,3a,7a-1)-3-(N,N-dibenzylamino)-1H-inden-1-

N- I 2,3,3a,7 1)-3-(N,Ndi b I
b oy - 1 0p it PR FoEh R RI | 1 am (L )
2- (NON- di et hyl égmlnhr)cbbﬂzlydlpheayldl-((l 2,3,3a,7a-n)-3(N,N-dibenzylamino)-1H-inden-1-
(N—(cycl m;m 25_;[%?)(&?““““ Xl IIS%IIQI%‘%N&I% yeaﬁ:%a 7a-rl)-3-(N, N-dl benzyl

am no) - 1 den- 1- ana tum (11)
1, 4-"di phenyl IIN &)Iotdﬂladﬂ)eanlphenyl 1-((1 2,3,3a,7a-n)-3-(N N-dlbenzylammo)-lH inden-1-

dIChIOI’O Ieth (4-n-butyl phenyl )-1-((1,2,3,3a, 7a-rt)
-3-(N,N é@hé II%?/'I@ITII (“éBH@QIW?FXI%IW& PFRAD- (2-)-N)-titani um
I\I- I t ) (N (cyclohexgl) l 14 dlpheny{ l-l((l hZ .3, 32} ';a n)-3+(N,N- dle lan71mo) 11—){ uéd (-N- N di b
is n- bu pheny a, 7a-rl i benz
yI a no)gll SEI I&“é‘?]ﬂl) Vr))‘ i ‘érf’@hf%l‘)l I\IZ“Iadt@P? ;ani um di et hy!l ;
(N-(lldlrrethylethyl) 1, 1- bi s(4-n-butyl phenyl )-1-((1, 2, 3, 3a, 7ar))-3-(N,N—
di benzyl am nog

(
)
c
(

AwQ_\< |A\<

no
(

bi
(N
i be
_y|
(N-
i

ichloro(N-(1, l-dlmethylethyl)-l I- bxs(4-methylphenyl)—l -(( 1,2 3,3a,7a-1)-3-(N,N-
dnbcnzylammo) IH inden- 1-yl)silanaminato-(2-)-N-)-titanium;

(N-(1 l-dlmethylcthyl) l ,1-bis(4-methylphenyl)-1-((1,2,3,3a 7a -n)- 3 (N,N- dlbenzylammo)-
30  1H-inden-1-yl)silanaminato- (2-)-N-)-mamum dimethyl;
(N-(1 1-d1methylethyl)—1 1- bls(4-methylphenyl) l -((1,2,3,3a,7a-1)-3-(N,N- dlbenzylammo)-
1H- mden 1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
(N-(1,1-dimethylethyl)-1,1-bis(4-methylphenyl)- 1-((1,2,3,3a,7a-n)-3-(N,N-dibenzylamino)-
IH-inden- 1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene); |
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1H—inden-l-yl)siIanam'nato-(_2-)-N—)-titaniumbis(tri-rrethylsiIyI met hyl); 25
(N-(1,1-dimethyl ethyl)-1,1-bi s(4-n-butyl phenyl)-1-((1, 2, 3,3a, 7a-rl)-3-(N, N
di benzyl am no)- | Hinden-1-yl)silanam nato-(2-)-N)- tltanl um

(di met hyl silyl en@) bi s( net hyl enegi
(N- (1, 1- di met hi¥- hﬁwellwlqhybrbt is¢t-meshylppehylr( 1,33 3e.Fa2)3; @aNﬁabem)lar@m(o)\l N-

di benzyl am_p@n-1- yll'j'sfla{?lgﬁfbat]: (Yl))l@b ligRRH @8f 200 R-dimbhyaldid At (111)
2- (N, N-di net hyl am’'no) benzy

(N-(1, 1- di met hN- @th?llrr)e_thylelh)'brls( Mﬁ_—-lb@lbylbmhyl-(ﬂ 2,33¢. Ia-Zl)_é ; (Bl -AzbentarBiagN, N- |
i benzy! 9 Aokt S HHshRGEToh AT Balifiched s iathdant um (1)
di chl éro(N—(cycI ohexyl )-1,1-bis(4-n- butyI phenyl ) - |

-((1,2,3,3a, 7a

L men i ool ) Pt RE e R bRy D141 23,3078 ) 3-0UN-
I(N—(cycl (allitenl Hyj:;a:nﬂ:oﬁimnm{eﬂelmh%yinmmw)mJ}aﬂ&z(nium'z 3, fat 7a- r))d3 ({\IhN- di beniz%
- en- - - ani um di e -
(ﬁp( 2§)c| ohexyl in°%"§'}& lnb‘%f Wq’aﬁgﬁ'@ 12%21 32733‘1)3%0‘*}514 pynzxl amgo{plh‘r benzy
Ibam( tno) L:'dﬁnlllﬂﬂfm?ﬂmtﬁﬂla)&(j )alﬂﬁ)mtﬂﬂlrﬁ)d(rr?etﬁyll\l') titanium
I'S rrne S| ne

(N (d9cl ohexyl@" éyqéollfmé' AJrPl%wrwi@ﬁw);HU(2(313327331)3351@§4lymy%mlq®ﬂﬂbenzy|
amno) - 1 .Admi1r5dgnaﬂanyﬁa}@(ztmqmmr9m(sana]emynknytunatﬂw) um

(di net hyl si l.yl'ene) bi s(net hyl ene);
(N- (cycl ohexyl(N=(eyclohsikg}- AJ@WEWML‘HWM 1(-1(2(31382733])%0‘%1-(11]99!12313(11?{!00&4& benzy
I - R=GEL : I
22 (NN 0 T R e O T AR by Sl er R ATThd) )
- bi s(4- n- but yIQHeyat¢hexyl)-{,4 bisp4- Bletbalp‘henyﬂ)}9-((3,2(3I\3aNad1)@emykabﬂmﬂ):mgon12{-

d 3- but adi ene.
Ilg E%mp? d)ﬂ?ll ﬁ jég%a‘%%sézécc%&d& il tlﬁpi'gﬁ?\(’é gﬂﬂaﬁﬁgﬁg ’ correspond to
t he formul as: (NNcﬁlo}(eRllF) 2-bN(4Sme(hl§elpEedyl)-l>Q¢ Q:l—:Bh Tajn)BNBNAibenkz@ddthinb)-1GR! ) 2

2 s 5 bl e R 02 L0005

dichloro(N-(1,1-dimethylethyl)-1, 1-bis(4-n-butylphenyl)-l-((1,2,3,33,7a-n)-3;(N,N-
20  dibenzylamino)-1H-inden-1- yl)snlanammato-(z-) -N-)-titanium; :
(N-(1,1-dimethylethyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-1)-3-(N,N- dnbenzylammo)—
1H-inden-1 -yl)snlanammato—(2-)-N~)-t|tamum dimethyl;
((N=(1, l-dlmet.hylethyl) 1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-1)-3-(N,N-dibenzylamino)-
IH mden l-yl)sﬂanammato—(Z-)—N )-titanium bis(trimethylsilylmethyl);
25 (N-(1 l-dlmethylethyl) 1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-1)-3-(N,N-dibenzylamino)- -
IH-inden-1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene);
(N-(1,1-dimethylethyl)-1,1-bis(4-n-butylphenyl)-1-((1 »2,3,3,7a-1)-3-(N,N-dibenzylamino)-
1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (III) 2-(N ,N-dimethylamino)benzyl;
(N-(1,1 -dimethylethyl)-'l ,1-bis(4-n-butylphenyl)-1-((1,2,3,3a,7a-n)-3-(N,N-dibenzylamino)-
30  1H-inden-1 -yl)silanaminato-(2-)fN-)-titénium (II) 1,4-diphenyl-1,3-butadiene;

dichloro(N-(cyclohexyl)-1,1 -bis(4—n-butylphenyl)— 1-((1,2,3,32,7a-n)-3-(N,N-
dibenzylamino)- 1H-inden-1-yl)silanaminato-(2-)-N-)-titanium;
(N-(cyclohexyl)-1,1-bis(4-n-butylphenyl)-1-((1,2,3,3a3,7a-n)-3-(N, N-dlbenzylammo) 1H-
35 inden- l-yl)snlanammato (2-)-N-)-titanium. dimethyl;.

-50-



RFh N Si(RF CH3 Ti ,NC(CH3}3 NC(CH3)3 ,r ~~h NC(CH3}3 (10) Ti R O
V(IC6) or (1C8) where RFis nmethyl, phenyl, tolyl, or n-butyl phenyl; and
15 Ri each occurrence is trimnet hyI silylmethyl or two R groups together are

di net hyl si | yl iS(] l.e [l d t
Sboat ment G RREHIIF R F s s o 2t S v SO S e Bi el Ssed
with res(p}ﬁ:lkh It yl)sﬂﬂ’fmﬁha[m@t-)sNA)mﬁﬁdn B)slm?]e?ilsxlylr;l;th{l) . I o sil

N-(1, 1- t etrane -r coenale sila:
i it oo (20 agEyedhekai driafenips iy E T darpry N SR arninoy- 11

(N-(1,1- d:hdmnhwsﬂsdamhr)atokzlyrdl)nhmmh(d,méﬁafeltsm}aémjb&yﬁ]eth 1e&gcl opent adi enyl ) sil a
namnato(2-)- -titaniumbis(trinethylsilylnethyl
é%mmnlmmo) 1H-

(N-(131-di net Kp'r(éx%ghe}xlhl il %ﬁ(éfzbnﬁémh@wl héﬂ;ll,%afﬁ(ft

fol( 8p§|m5'ﬂ°§§q| s)lz?dahl%ﬁlﬂﬂlﬂ)qtlg-t% ilrh Q) 2NN By BirdddyEdnZRE dhal Si1yl methyl) S
- (tet %lamet th(Nf(cx%m@ﬁb hil s(enupdptieayirin(@ 2 33a(72- T))-3P4I‘1),Ntdlheazulunm0) IH-

bis(tri

(tetrast jvlls}h*“%)%ﬁ%%le f)argll e%ﬁ){% X&’.h,ﬁ&,g}r?% ? )-I 10 titanium | |

bi s(trimethylsilylnmethyl);

G e S BB b A gt g en)

-1,1-dinmethyl -1 -((1,2,3, 3a 7a-rl)-1- rrethyl 4- phenyl -

H-inden-l - Y trlrrethyIsHyIrrethyI) 15
(N-(21, 1-dinett Y

H-i nden-1 - i \a.,

(N—(l 1d|rrethylethyl) 1,\I=1y

-((1,2,3,3a, 7a-rl - met

: _ dcrd ST
(N-(cycl ohexyl)-1, 1-di ma

i nden- 1-y| ) si | anam nhat o-
Hinden-1- 20 yl)silanam nat o-

SiR),
S‘({‘F)Z “ __NC(CHy)
NC(CH;)3
/
Ti®),. '/ \
or (cs) :

where RF is methyl, phenyl, tolyl, or n-butylphenyl; and
15 ' R’ each occurrence is'trimethylsi-lylmethyl or two R' groups together are
(dimethylsilylene)bis(methylene).
Illusua_tivé metal complexes according to erhbodiment C) include (in addition to those

complexes previously disclosed with respect to embodiments A) and B)):
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(N-(cycl ohexyl) -1, 1-di phenyl -1-((1, 2, 3, 3a, 7a-rl ) - 1- net hyl - 4- phenyl -
H-inden-1- yl)silanam nato-(2-)-N)-titanium bis(trimethylsil yI nmet hyl ) ;
(N-(cycl ohexyl)-1, 1- bi s(4-net hyl phenyl ) I - 1- ((1, 2, 3, 3a, 7a-r)) - 1- net hyl - 4- phe
nyl-1 Hinden 1- si | anam nat o- ( 2- -N-)-tltanlum

bi s(tri met hyl N¢( %lnﬂgpﬁ?ylythyl) Ijglimethyl-1 (tetmmethyl-n-cyclopentadxenyl)snlanammato -(2-)-

(N (1, 1 i yilheidtend sy Sty - | - (1,2, 3, 3a, 7a-r1) - 3=(1-pyrrol i dinyl)
1 Hinden-" | yl)silanam nato-(2-)-N)- tltanlumbls(trlnethyIS|Iylrrethyl)
(N-(1, 1-di net W’r(éﬂmf}lthne@yl&hl{iI‘ﬂemh?hylil-(t(tnar@ﬂ@l-3ay?lapmtf)&@yt)ilapgmmnmmb-nyI )=

| (1th hn(iiegd -tief ki lﬁ'ﬂn%ﬂﬂh@ﬁhﬂr&%y N-)-titaniumbis(trinethylsilylnmethyl);

net hy$ et hyl ) - N1 bidstethyteh iyl pioestd-methiiphédy! 2] -Be@ametlaylnd-) - 3- (1- pyrrol i dinyl)
-1 H 30 nd l a t.a

bi st r | e Fem A R OE) Dbt bRt by SR
-((1, 2, 3, 343, 7@44(<)))c}03e)(yl)-py-ﬁhﬂthyﬁillE’()dn-)lmethylkh-Icﬁﬂ@éntaﬂlenyl)mlanammato-(Z-)—N-)-

yl ) si |l anam nat.o- t|t n| um bi s(trinmethylsilylnmethyl);

(N(cyclBﬁB‘)‘%ﬂ}‘lt)'s(é""ie)t}BLll\ls;bl -((1,2,3,3a,7a-r1)-3-(1=pyrrolidinyl)-1
H iznden- I ym@ycmw)mamrpﬁenyhlxdre}raﬁléthﬁniJe%tdyeﬁ&&iéﬁﬂﬁtm}rﬁdawdzmmI )

5
N- E%/CIBHE%?‘IWS(‘P“FWSQ(W‘W)MI phenyl)-1-((1,2,3,3a,7a-rl)-3-(1-pyrrolidin

1
(

or
bi
|
P
b

(N (

|)-1Hi nd cwlo clopentadie ilanaminato-

%. )s(t H in enl (5111' {cy¥ Lé&yl)al)nﬁmsﬁ_%ah)(l_gﬁc?n#gt l%\(;%u'g{nﬁﬂl}'f-’mcy lope tad di H{/ ?s lim minato
-((1, 2, 3(23)a1¥7é114ﬂ|“)m Bls(“zfngh)!ﬂs‘@@@b)’%hydro- | -pyridi nyI)
H i nd | -yl t .
N (5t et I LPRARRRATLEL iy (A SRR AR ey LB )L
o-1- perldﬁllh'}alﬂ)matq—E?L)Ndéﬁammyb)S@mathamlﬂalbw()Q-)- N-) - t| tan| um
i _SEI | geghggéggwig@e@%h@ { Nalpheda g ﬁﬁgﬁ_ % ARV ety 2Bl B AL RPenY D) -
yridi _nyj/l)ﬁlaermm&-a]-N’;Mt)tsmhmba(mmaﬂhplslg)am):mm-),) titanium
A R LSy AT s

yl ) si | -ainden- habholagnihatd(I- )-N-) ﬁmmmmbld(lhﬂ(eth’ylsﬂ?lhﬂtwyi;)t | yl met hyl);
(cycl ohexy

(1,2,3 3a,7 cij]?b%‘”‘('éqs‘ X‘FH Teriytita’am)-1- B‘ﬁﬁhiyh“ R¢oyl-1Hpnden-1-
dego- 1- y)s)lmahﬂrwr(zq)amg-t(tam)m P}is&mﬁab&;’alleﬂlylﬂbrmyg(t r|3 rrgt h37/l si |yl net gyls) 2 5t t.

t en a, 7a-r etr
hydro-1 pyri Jﬁi Wfl hexlyﬁﬁll"?fngléer‘&ll ‘W)zé iaa?ﬁéml ln’af@ylc‘tvpf}enml }glt“i‘d@% fum

(N
- (
in

(
_ a

?I s(t ri n@jshatlagiidayd- (E)Uhéﬂn)am%bls(tnmeth{lsxlylmeth yl);
S

bi

N-(cycl ohexy

N-(lldlrrethleth 1,1-dine 7a-r)) (1, 3-di hydro-2H-i
ndol - 2-yl) C#P'ngc}élhl ll‘b's(§1“)e§li>1¥%lﬁa¥ﬁln‘a«52(3@3)73'N)')1"F?tbﬂrﬁ -phenyl-1H-inden- -
1] Yok s bRy | 120 orer
H iZ3den- 1- yI (Y‘Is(lkéﬁmﬂ(hm&ﬂwl)(lz imqthyl-d 1(€1ah3, aw%nk{{k-pmlmymwindm hyl )
hNy (1, 1o fHlsriaitlaf (00 diahichh Bk diBbyRRERYD) - 1- (1. 2, 3, 33, 7a-1)) - 3- (1, 3-d
(N-(1,1-dimethylethyl)-1;1-diphenyl-1-((1,2,3,3a,7a-n)-3-(1-pyrrolidinyl)- 1 H-inden-1-
. yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
| (N-(1,1-dimethylethyl)- 1,1-bis(4-methylphenyl)-1-((1,2,3,3a,7a-n)-3-(1-pyrrolidinyl)- 1H-
30  inden-I-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
(N-(cyclohexyl)-1,1-dimethyl-1-((1,2,3,3a,7a-11)-3-(1-pyrrolidinyl)-1H-inden-1-
yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl);
(N -(_cyélohcxyl)- 1,1-diphenyl-1-((1,2,3,3a,7a-1)-3-(1-pyrrolidinyl)-1H-inden-1-
yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethyl); -

oi
i's
- ((

I
(
[
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20'-isoi ndol - 2-yl)-1Hinden-1-yl)silanam nato-(2-)-N-)-titanium
bis(trimethylsilylmethyl); (N (cyclohexyl)-1,1-dinmethyl-I
-((1,2,3,3a,7a-r))-3-(1, 3-di hydro-2Hi soi ndol -2-yl)-1 H

i nden-1-yl ) si I(asn@jvm45161\:5(91?1 024- Bxs(mn)aﬂyngr@wmm«hlzsi 84 7R S oS H Y - hden-1-
(N-(cycl ohex

( (1,2, 3,941 ;;’amrﬂfso@)(T‘i)@taamyw%nmwgb'lrn@byl)2 yl)- | H inden- |
-yl') si | anani na(NOa(l?dn)neM llamfyl)tlainii Hﬁlhﬁl f&awﬁﬂyﬁﬂ {3 84 ihydro A yridiny1)-

N (cycl ohexyl) -1, 1- bi s
2, 3Badml V%ﬂasan(umats@h)ﬁlyhn@mmhnsfmmmlslzlmethyl)

1,
'(F“ i ot (91RO PRASR I oy - 2 A et SRt T e oy Ay
t

1 H)!H-odepl-plodilananhinatd-4R-)- Nel)emaﬂmmlb)ssmhmrl@mmlatemy()z )-N)-ti t ani um

2. 3. 30, 73 b it et G Lo tcai Pt v -

flenI :bylydh)xﬁ}—lllaﬂﬁidmna)tl)lrlirﬁm)nal*b {2-1-NHanidiih bisaﬁﬁﬂ:ﬂhmewml:&yll)y | met hyl ) ;
(4 et RYTOHERFOIL b ey 3 6h23da 4304455 grmahvier Farrnsd- 1H-

i
i SaadhNoh nhhﬁhx}lmiid- gde tanmlu)lgg(hﬁﬂ@ ) -N-)-titanium
rimet hylcsyl)lblyl met h il) in cycl ohex H%m%metgﬁneth | -1

, 2, 3, 3a, 78N(fyploge i/) 1-gipheny, lr(élh%;a% 320)131(B3f‘§dq@nhu¢|0rlnwn)dmyl) 1H-
d

i n en1nheyln)ygsllaa&amhm§9ﬁ Ftitandm bibrlRdthyiSlyBhaky;1 met hyl silyl methyl);

(cycl ohexy[y- (eycipherybhlehpis(4hmethylphengl)Ia( 723307 a 3-8 42,3 43- -Wurdigtircahy dr o- 2( 1
Squb m "beiﬁ mdln Hyll)g‘%gmm""to (il))ﬁh kit &?(E%nétgylgllylmgth)gl tani um

trimet hylsi
Bcl ohexyﬂﬁ (?il-ﬂmmﬂgﬂﬁlh)ﬂht dimethyiyiH()(1.2.3 36,72 21) -3;(BA:diteydrd- M&o(xﬁsz&M tetr

bi

(N

a1 020 kSRS EAROaP 1o~ (2 1) L1 antum
(

N- (1, 1- di met GYlet-Hipethylettiyldl, irdiphyiyld1 (((,2,3,33,_33'—53&3-?B,34‘dib)ydﬁr-11—1—_is3mdt:)lh3£§ll)0- 2H
benzo[ JJ| o) S'Qlyg)%ﬂéﬁta{?q%v('z'}%')’-n%an}’uﬁ §1sé ngtg}lgx?tlrgétil)%j) -N-)-titani um

bi s(trinethyl’s
(N-(1, 1-di rret ﬁy(let tiyrleyhylethiyd)eli, DbBWhethylﬁ)ﬁ&l,ygrl%(Ba,BBa ;78dn)-331 B LiBded-bydr o- 2H- b

: g:‘]go%{' } Irrlg l.yl€1l¥réx%dﬁéhligyll)gﬁa%gm}na o- 22%-N?rt]xa?tar;lllur}ggls(ngmeglylsdylmgtlh;l?nI um _

(g} ((]I 1, 1d?| net@y(cgélbbdx)'l-)ill 11d.bies1§yl414(r@£?m(3meri)yj 11,3 dibdro 24BisciRdol 2+y1)- 113~ (|
i
benzo[ y] Rl méﬁ}‘a'?"w’*)‘%ﬂ Nr?o‘&?f“‘im?fsf‘?meﬁ‘HQm'lﬂ‘ﬁbdl)( 2-)-N-)-titani um

bi s(trimet hyl ($~l dcy&wﬁﬁchly-ll)lrdxﬁthQICM((the.’)ﬁ}’ﬂa B-& ﬁdlﬂ?&&iylsdmdol-Z—yl)-lH-
((123?% a[ ‘%fﬂ};g i_hydr o- 2H benzo[ J]i soi ndol - '
1 i nderPferisiylsilp ?ﬁ%é&bN()zm}melS{mmaw yisthylmedy Dy i rret hyI s. |yl met hyl ) ;
N- (2sycl ohex JheRi I _ _ 2.
((((1 g 5008 ¥(i§)(r‘€al ylﬁl qrafé(zx n{ethylpzhﬁfyg)éh-é(é[Zfﬂ 3aTam)3- l3-dlh?'<}ro fﬂxsmadol_z
1-yl ) si 1BhH#dss- éy Eﬂgnawmwr(ﬁt)&wﬂmnmw(mm@bwlyémmymst hyl); 15

1 (51100 A5 bt )
bis(tri nmqhyaglnnw)yuﬂmdhyll yl)blan&(ltDNOF@’E)i‘i‘H'F’tahwmmsmhethylsll)’lmethyl)
(N (1, 1-di et fovh §LaMbagidmgn 4! TREEAYi-] ((1(2(3]3a%a SR 25 bhdmabydianfipf)! Ny dro- 26
30  isoquinolinyl)-1H-inden-1- yl)snlanammato (2-)-N-)-titanium bls(tnmethylsﬂylmethyl)
(N-(1,1-dimethylethyl)-1,1-bis(4-methylphenyl)-1- -((1,2,3,3a,7a-n1)-3-(1,2,3,4-tetrahydro-
2(1H)-isbquinolinyl)—lH inden-1-yl)silanaminato-(2-)-N-)-titanium bis(trimethylsilylmethy!);
(N-(cyclohexyl)- l 1-dimethy!-1-((1,2,3,3a,7a-1)-3-(1,2,3,4-tetrahydro-2( lH)-nsoqumolmyl)-
1H-inden-1- yl)sxlanammato (2-)-N-)-titanium bls(tnmethylsnlylmethyl)

(
(
(
-2
s(
(1,
in
N

S

Q_A/-\_A
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benzo[e]isoindol-2-yl)-1 Hinden- | -yl)silanam nato-(2-)-N)-titanium

bis(trinmethylsilylnmethyl); 20

(N-(I,1-dinethylethyl)-1, 1-di phenyl - | -_((1 2,3,3a,7a-rl)-3-(1, 3- d| hydro 2H

Blegffl[‘ ?%fﬁ;?g@%(éﬁ%%@%ﬁl [JP&%Qil;]-e/(ll,%,%l,B gq’]r)n.?n&t 2,3 lg %n)ahyu_g 2(“{5 lsoqumolmyl)

(rr:pg 1, 12|q_i£{rrmaﬂyu -gljdithamidatd-(D)-Bl-fdrafiinhidhesmslisity bndiod 2, 3, 3a, 7a-1)-3- (1, 3-d

[ ro-

be%zo[ el i soi n@&(csflwwmlrw@ﬁwﬁw&ﬂhwll Efd i hit G-1)2-(L 23 4-tetmhydrg- AHHD-

bis(tri nﬁbﬁ\){ﬁoﬂin&bﬂ l@ﬁﬁnﬁé’r{ )-y(}g Nhﬁrﬁiﬁﬁ!o&bgw b-}ltaqa uh Eilkdf@%m()tlsxlylmethyl)
-((1,2,3,3a,7a-1l1)-3-(1 benzo[ e] i soi ndol yl)-" 25

H i nden- 1-yl )éTIJ-I(b.hélFﬂ‘ﬁhl'le'-bt’l}J)l*hm)ﬂhﬂ t-&ﬂ;%ﬁrﬁ%?asm)t}(ln%dlhydrs-ﬁﬁyl met hyI )

N- |
(L, 3, siag bt g DA slagmipaie G2y S psgims gyimeci
Hi nden-1-vyl )ﬁﬂ4(hhﬂim¢tb.‘fldh1/12~l)l diphenyli-1- é(thZLﬁr,ﬁab'las'()t}dltﬁedlhxerBHwbmm]w:ydol-
N- | o , -
L B < SV itene LyDsifangminaip-5-)N-ytitapium pis(rimethylsitylmetha) o
Benfo[ e]i sgl ncN)JI(} B-dyrheth)all:ﬂhylmalﬂFb1d(4-yﬂe)lg41¢tﬂﬁﬁmmam3 8Z7a}n)N-)153-dihpdro-Q A
IS t S|
O (0 3 Bt Ry i bypilpnamingip (2N Ssanin bisrime s InsMK de) i soq
ui nol i n- 2(3H) (Nydy]crohtkylprimardmwl)ls(l(i ,2B 38788 8=(( ; g—d)lh)l?ir&QHJbErQB[f}ii&ndlol -2-yl)-

bi s(t |yl et t hyl et hyl 1- di phenyl
(1, o, okl Tt nesiorristses 0

|]-1Hind : Larehy! ) ;
Yo (R 1 bteam ophent it R sy
| H  benzHidrden s%lﬁd?%&"ﬁ%@(kﬂ)) tifprium Plsmnma’éhﬂy methyl);

1)si | 2 . t 2y
( |y\+ %?ycﬁgﬁemngﬁ @;yél%hé yli)H) 1 Hsﬁ}@xﬂhtﬂ?‘ph%l (1 P8 ﬂ};/w) Ly @E&,M&zﬁ
| H- benzo?%fﬂ%l@d@lr%ylbﬂfizpm ybﬂxh&wxnsoﬂzr&%) tifanium bls(mmethysﬂylmethyl

-yl)sil ag mnqagygg, retyl¥ ) - tltalnl um bi s(trinmethylsilylnmethyl);

hen

(N—(cyclohex I@% , 1°-di
(1,2,3,3a, 7 (llbdsne[tmlct ht,éfdemfthﬁdq(ﬂ,ﬁéﬁaﬂazogl-()l,3ydﬂ})¢d10FH

?Qyil%eh%f’;‘ﬂ;# VR G e G re a5 i) s i el

bewzo[ de] i s@HGi, hdimqmmm i y+d}ph|enyl J1-{01.2:3,38.7a-m) 3101 3-dibydro-2.11

(. (cyor SRRSO DR Ryt Dnihb a0} NI e ol

2(3H) -yl ] - 1I—(IN (lnﬂdmcthyletlyjl)- 1;,il -Ibs(l‘hmetlnatpher(yz)—)-((lxu)} 34, Taa)i 34 3-dihydro-2H-
b t | t o Nely
P! LR A el EAAREEN Ay 3 R by imyt,.
-yl)si I ?nam n(aI @yélah%(yly-l), F-tintestyl -0 168, 3,84, 74- AR B AL, B+ SliHysiﬂo;m‘I l;glnl)z()[g]ns[omdol -2- yl)
(N- IS a-
s &e o bbb Timmin s By B bbby,
Kl % i il anami tr(ﬁt,@yélahawl)lil), l;l-algh@ﬂ![ wzmm 5 §4,74-RE3-0)3-Gibly Mo rmRL beskofe isoindol-2-yl)-
me i.me
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net hyl et hyl ) - aN- kﬁloﬁé)&z)ﬂﬂ B% @E‘n@ﬂﬂp)mn}a(l(—(%l,g 3?3a g-’n;% (rl)3)dl§yd£'o-bf{ H -

benzo[ de]i soqui nolin- ﬂél
-yl)sila [Agpwdelz2-yl) )m@#rl-hﬁl)ml@namlmtﬁﬂ N-Riitaginensi(insthyei Yipethyle) ;

(N (gyclggtmgtgysglyl%eqiyiret hyl -1-((1, 2, 3,3a, 7a-rl)-3-[ 1H benzo[ de]i soqui nolin
-2(3H) -yl ]- 5|nden1y)S|Ianamnato(2-)-N-) titani um _
(di met hyI si | y@éﬂe»-bm@(ihmw)-é,ﬂ@mﬂ(lﬂ-l(ff.y@,B@Iaé!xml)ﬁ -(1Bdiliydrgl2Fhenyl - |

1,2 | 3H) -yl]-1 H

i gu(:len 13/%?03[2]?53%&1%%593% !513%}12&@9@,“ tafr??tﬁ_g?()%%mgﬁ siHI) yl>le]ne) bi s(net hyl ene) ;
( N- ( cylznesidsilylepe)bistmishd¢ént)net hyl phenyl ) - 1- ((1, 2, 3, 3a, 7a-t1) - 3-

1Hb d _

23Ry eyt ] T Gl Bt L Ldipheny- 116133 30 7a 1 3 gk ipydo-26F

(di it hybegzd[ﬁiseméylbz sb{iﬂtm9¢rehe))$llailﬂnlnato-(2 )-N-)-utamum

(N(cycl(ﬁwg}?peaéb )gl P -((1,2,3,3a,7a-r1)-3-[ 1H benzo[ de] i soqui nolin

- ‘an

-2(3H) amnato(2) N-)-titanium
(di et hyl si | y(ﬂ\bﬁel}&m(wﬂw}BM’)sﬂ-mé:dliylbbwl)dhemb)w,aéln)m (13edilyldro-2 H-

S((1, 2, Rl - g(3H -yl 11 H |

i nden- 1?!1??%&6]%3'#3%711 n lﬁ'lﬁd‘}n'Rlyﬁm[ %HTtﬁ'ﬂ#}- RV 1yl ene) bi s(net hyl ene);

(N-( cycl(dﬂnexlwlls)lytbpd)bis(m(tmmb hyl phenyl ) -1

- 2, 3, 3a, enzol deli saqu 5

2(334’35 yl]- |H4ﬁ1(835ﬂ- 2 Qi‘ ‘%Mhé@% %’nf 'Pf%‘(‘h gl fligrH-benzolelisoindol-2-y1)-

(di met hylHsindst- B-Iyﬁﬁlhh&ﬁﬁieﬁor(yl)aﬂ'l@-)ilanium (dimethylsilylene)bis(methylene); _

(N-(cyclohexyl)-1,1-diphenyl-1-((1,2,3,3a,7a-n)-3-(1 ,3-dihydro-2H-benzo[e]isoindol'-'z-yl)-
1H-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[e]isoindol-2-yl)- 1H-inden- l-yl)sulanammato-(Z-)-N )-titanium .

. (dunethylsnlylene)bls(methylene)
(N-(1,1 -dxmethyl;thyl)- 1,1-dimethyl-1-((1,2,3,3a,7a-n)-3-[ 1 H-benzo[de}isoquinolin-2(3 H)-
yl]-1H-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[de]isoquinolin-2(3 H)-
35 yi)-1 H-fnden- 1-yl)silanaminato-(2-)-N-)-titanium (dimethylsilylene)bis(methylene);
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(N-(1, 1-di net hyl et hyl ) -1, 1-di net hyl - |

-((1,2,3,3a,7a-rl)-3- (N N- di benzyl am no) -1 H i nden-

1-yl )SI | anami nato-(2-)-N-)-titanium (dl net hyl si |yl ene) bi s(met hyl ene) ;
(N-(1, 1-di methyl eth

-((1, 2, 3, 3a, 740N(hl- %mewlﬁhm)ﬁelnwy amtbﬁdyhenyl)#(iln%aa 7a-1)-3-[1H-
1yI)S|Iw@dgg (ntin- L (s I rrethylene) 20
(N (1.1-d) ng%h?f‘é*%’h B 1) < 5. (N, N-d
i benzyl a(ﬁ‘ﬁé‘)hys Ifllifﬁl gﬁleﬁlyﬂf’m)y | anani nat o- (2-)-N-)-titanium

di met hyl si |yl hg; N

g('(rlrez y! :s),:a Y éﬁgle,;cmﬁ,ﬂfs IhAER: g (a(lm%(ﬁw% DB Mkt de i WIRbIN 20sE)-y- 11
yI )sid anm#méw@sﬂwwo)(lt)rﬁa\ﬂmmﬂ Gilmettl?iylll)dme)bll&éme)lﬂﬂrso met hyl ene) ;

(N-

L Rl ol R0 )
(di nmet hyinded y-lyda)nld)a)nlama(arm#)wl-(}-ln&)uunﬁ@id'nethylmlylene)bls(methylene)

(N cy¢ OnexY i dyelondiy i £ BRd ek PRhdayly ¢ &3 Aray 3l ok N dj benzyl a

i nden- 1 - y(lsml]amamdaauq*)élanmmat)y(]zorbamlwmm mﬂdw}}lﬁlyicﬁé)ﬁﬁ@ﬁéﬁiﬁc{neﬁt hyl ene) .
The rrpl exes(lgrgC P"S’E ared 3{ known synthetic techni ?ues
The t%acti ons ®3EE¥s é’c"é"tﬂhy A (él %5139 35‘%‘3'55’[41"?&2@ byoapgolsn?GEnylldH- o

t enper at inden- iryggnmiﬁ&afoqzsﬂﬂpmaaﬁlﬂi‘ (arxﬁéahyls.lyiern@ms(xﬂe%h}l&e 00C, nost
preferably frogmO to 50C. 1table reaction nedia for the formati on of the

- conpl exes’ i nciNrérclobexyiak:| é‘PQ'FRi’l ar(dnb? ?%ﬂh})h?'&U&P%ﬁ@ell@ﬂWW@-Z(éﬁhywm| c
cthers. aaed i subaphiina i Uaf i GriNAALAEDAREYARcRS | Sobutane,

but ane, pentane, hexane, heptane, octane, and mxtures’ thereof; cyclic and
alicyclic hyd%@dﬁb@%l)slubhls@ﬂ@?ﬂpmwdn@l Zéﬁeﬂ@rhbi}t{IaHré«;nZEEellsoqumolm-

met higl CYﬁkHﬁ?l’}%ﬂemdéFPI Wixﬁ){ﬁ{nﬂﬂ %?ﬂ?)-tlﬁﬂﬂﬂ?dgﬁe\“ﬁﬁ#eneg&g eth f’érn%”at' ¢ and

hydr ocar byl =" - substituted aro i ¢’ conpounds enz t ol uene,
and xyl ene, d&(mldlmwth)él-héﬂauet@lﬂ-@l 2513al7k-ylb-3éNﬂédlbdm5’iamd)-\lHSndH‘n-

ol y) al r ures of the foregoin are
gFSOY)SUI{%’IgsI‘?ﬂﬁm%MS? Z’H‘@ﬁg’"&‘z’ u@%*gw' ich 9915251%]@;‘6"6 | oyed to progucegt he
| ower oxi dat i @h(Ist-dinetiyletiyip], xdipbenyByl -((h2,3 Befam)- _3-@dDedibenzpigmitio)- 1 Handdnn i S
nmeant a ”?gs?‘i a%m%gg?-g-wl')qt t\ghgx%Rdmﬁﬂ%?stllglene%ﬁls eq%'lenoﬁndl tions causes the

met al from r’oxIdation state.. Exanples
of 20it abI e n@-dl, l-dmtbthyladg'l)agehisei-memymh&@l)p1-((11123135 7a-)- K«'@INJN-’l&lb&&Mahliﬂwl al s,

alumnu tals .or al kali earth netals such.
as sodi u H‘:é?%u é}saanaﬁmn 3 %ﬁ&q ?élta %@?@@%‘B&ﬁﬁg’%?%i}gﬁ@?gnp| es of suitable
r educi ng agenaN agapmxpua 1aa.mem9d14«rn21@3ﬂmmhm RAitazylfphasBiHdeg aphi t e,

lithium | i or di en and Grignard reagents.
Most pré’@éﬂlf aginato Wﬁd"&tﬁ‘é‘ﬁ'ﬂéﬂa ﬁ?{%({“F%WE‘Bﬂ?I s or alkaline earth
net al s, eSpeql\Bdcb'Mohdx%'l)hllUdIbl%ﬂﬂ rram%mm@m d%éh&ﬁ@ﬁlﬁo)tﬁﬁhﬂbxwes for

t he sent invention are well known to the skilled

preparin onplexes (0]
art Bg gﬁ’ YRR )rlg'éﬂ'l‘qnymd@l“fl?}BHS‘Mﬁﬁ?tt‘%@ﬁ‘thﬁ%FésaﬂE’aught for exanple,

53| t hggpr eVi QNS(cycIBRRY - ANeslsPiklyisHehfl -VLEBEDAIAL (R arkioy. 11 | €d
y 'inden- l-yl)sxlanammato-(Z-)-N -)- mamum(dlmet_hylsnlylene)bls(methylene).

. The complexes can be prepared by use of well known synthetic techniques. The reactions
30  are conducted in a suitable noninterfering solvent at a temperaturé 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
compléxes include aliphatic and aromatic hydrocarbons, ethers, and cyclic ethers, particularly.
branched-chain hydroCarBons such as isobutane, butane; pentane, hexane, heptane, octane, and
mixtures théreof; cyclic and alicyclic hydrocarbons such as cyclohexane, cycloheptane,

35  methylcyclohexane, methylcycloheptane, and mixtures thereof: aromatic and hydroc_arbyl-' '
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15 1997). The conpl exes are rendered catal ytically active by conbi nation
wi.th an activating cocatalyst or use of an activating technique, such as
those that are previously known in the art for wuse with Goup 4 netal

ol efin pol ymeri zation conpl exes. Suitable activating cocatal ysts for use
herein i ﬁ&su@@dﬁmwwr@pwmd@mc@eﬁbanz@eaqoulmambéyler@s 6694 ¢iplky! ethers, Cp 4

met hyl al I.sab 0 |f|e | al u
i sobut vyl émﬁagﬂ dtenvatmz T gtf(g?_l&)?ﬁ?leﬁig H%oqs §E| Taliydgott %WF%&%B?Hrcgmng
subst i t ubrechisarsoitgblel 3 conpounds, especi al | y tri (hyldr ocar byl )ﬁl :JITi num 8; tri
hydr ocar byl ) bor.on co unds and hal o I, ncl u er hal ogenat e
((:Ie% vati ve>s/ t R@ngﬁ“y anﬁ‘g‘{ﬂ%@g?r? 8%%?’%’ l:oa?rg‘il)‘ffg ”Peﬂ %c‘ﬁ 4:'19‘&‘? 8%& byl or
[ural ?g?n?t:eg?lg%edrc Byal(f)etulﬁhns gedidihg agan'eh@aﬁmnah{ ¥ me@béridompburdatidch, under
l y
1 SCpentSb G rERReR s ssbemes Hero T b Shisls ¢ hisberipatqvey gidation state.
" noncoor gEnaﬁple@fsumm‘métanra@cﬁ@rxgawuﬂsmkmnﬁxhudl; Tl@alinﬁ@artlﬁxﬂet@[@ AhtfiAum and
ounds. un in tion speci a t he use of ammni um,
hosphonF iAot kel S afelfe S e i = bgy PO A Sar B o
conpat i 3kcﬁhumﬂpd§t€$§ﬁxﬁrdaln)@!t Eﬂ[gnﬂed dﬂ%ﬁuab[brre&ist[xfg(h@&rlgtﬂgle)%ﬁxlhﬁ &e@fradlﬁxggpait : bl e,
noncgor di n ani ons; bu i
her eﬁﬁaf P@% ﬂg’gﬁﬁ%"&ﬂﬁﬁ“ﬁ&’[ ’(5‘?1§’ lké“f'ﬁ?‘é@‘o&r‘?@“éﬁé‘ﬁ‘ 9’3‘?4{0?1‘3?%6%%685%4 s and
t echni queagemsmeosi priefeget ﬁgiuaﬁg hgbafslaﬂ:ghe Alcmealsak Yikhlseaddh metalsy adpbdigly
techni qu th respect to dlfferent net al

. have been.previou
conpl e x LB $0amggr '%W"I’?&? g‘f‘é?lé Exgqueggwrﬁpﬁm BADPlgxSs Af e present inyvention
US- A- 5, O&ré w80 homﬁ.ﬁ-tﬁe Eilkedlartisab and ey belreadly diBed fiém Rekniqfed tatdht, for

S & 5, 7838 P EEPERIn PR D R 8y (RSNA Bty 3 1000

35 Oonbi M9F).ons of neutral Lewi s acids, especially the conbi nat I on of a
trial kylalum arbons i.n each al kyl group

m ¢ 0 ving .fr

and a hal ogenﬁ’ee%?"fp?ﬁ%%f%*?sffw%'ﬁbceﬁ‘%aﬂweave BeHeR HRAMSOYA0R | to 20
car bons dogatelystior h;dhfaoactbgatmguechmmue,@qﬂem thcbsleyhat are prev1ously known in the art for
“tris(pe fur er C ns o utral Lew s

aci d( ﬁ1 Q%s'gueltgl %v{ng I?m)éla} qleﬁl?’rﬁwr }'menzta ﬁcé‘ﬁ 2§1 uéﬁaglﬁﬁfggﬁgng %?ﬁifalgf)tﬁtg(?rr’l’é? i ons
of a si nigran melide a«blyinem or cﬂxgoxdf;ncaﬂ\pmaaésl, 9Spe¢mllysﬁ¢1&ylhlafnbm&gpbehyyl) bor ane
W t el [ rlcaurman are es de | e
et 1205 PR FodifeheHANTRL and o RS0 o Bt s 5T bR 5 CPao
conpl ex: hydrcsér;bgmhitinuod Grouppﬂewbmdanmeahwmml)ﬂnmmuﬁv otl to

1:10: 30, [B%; %F%ﬁg rr c{pa.%d %al(}%gat'ég%chadl%rha (%nge%xzh cl)%envatlvct:st erc%fg

corrpounofs S coca a st s In resent” 1 nvention
.conpr i sehaging fifomohtovitdi c@tbonsmaaﬁrhydmwﬂylam ihalogenp el lhgdrofariold atup¥gom@ eppestatip,

and a ggm&aﬂ&;{ggg&&% 9&@%&5&9 Qe gcs?@%& gﬁgﬁ?dg re'q@%@@oga 2! fnnot

"noncoordi natin s an a or sf
coordi natoepqlwncrire c@npatiplenoneoctiingtingt imn fermingorospansdsi(inclodipp ¢he wmadf fuake

catal Vi | Gm6lddl Bhdet Bxdfig cOHaitiOR, Eletthy B wWGhnl o] Mnolfiiihn CORAHA" ed

carbomum- snlyhum or sulfonium- salts of compatible, noncoordinating anions, or ferrocenium

salts of compatible, noncoordma_tmg anions; bulk electrolysis (explained in more detail hereinafter);
and combinations of the foregoing activating cocatalysts and techniques.. The foregoing activating

30  cocatalysts and activating techniques have been previously taught with reépect-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, éspecially the combination of a trialkylaluminum

c'ompound having from | to 4 carbons in each alkyl group and a halogenated trithydrocarbyl)boron
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conpl exes thereby remaining sufficiently labile to be displaced by a

neutral Lewis base. A noncoordinating anion specifically refers to an

ani on whi ch when functioning as a charge balancing anion in a cationic

nmetal conpl ex does not transfer an anionic substituent or fragment thereof

to sai d 189mMpaviddirvingdioabltor2gicarbags ineashhadrogashd Iseoupsespecidlypat i bl e ani ons"

are ani onsispliidiihoripRerBbodlRgRANE onthallhlol Blch i Bk hfidikiutlith of OF Med

conpl ex deconposes and ‘are noninterfering w desired subsequent

pol yneri PRmsRC §F okigamsFic alymexane, andsombinpiaas ¢ of W'@@FW@G] kewioaud.aspecialpse

contai ni Qgs(ﬁeﬁdﬂﬁg}dﬁh&@f)B&hMﬁ}P{‘p&Wk@F ofi x'cﬁiu%xgnec%?lgé% Cial d%g z{%gahmat al

or netalloid core anion 1s capa bal anci'ng t ar

active cacuyaiag CO%@lﬁﬁeBT%CGMYﬁ@Pan @@PP 6ﬁ)eta}\mmﬁem(metaﬂmmﬂed when the

two conp BordH %hﬁﬂHIQﬁenﬁéifr A1 | tly

| abi | e. ?gert% di s?p | aced by o ef |1n} %)51 é)dB Ph %fé%ﬁlgfgggmlﬁg\t%é;ﬁp

unsaturated cdwiablains femieg ¢paponedstusefil aﬁemasﬁlxmsre gneseratipdemene oftbe present”

nitriles.jpvaHi m num

gal i um “Fu 06‘?"3& rng?%ﬁét"g Ul%faﬁgw tlgg%?éegar‘r:gt{g d‘Jdomt gqﬁ%&m h’f’l are not

linmited tcempaibleynoncoprdineting anion, AncAssisd keein, t@mpmmmooxdmatmghmgnsamlaom

whi chp25 o?ﬁl@lrahéewlﬁﬁpéxfﬂk%reéﬁ)d?cg&g@!n@é)etﬁc %p&hglfnétﬁg:ogtaﬁl q)r u%{ Amp?

nmetall oid atomare, of course, we many, par spuch

conpound an¢ B cainlia éerezag\rerﬂgnécdﬁmreﬁrprmom wbich is th)ewaahl)OWOpbmmdm suchar e

avai | abl oG eeX® tsdréyl r¥mailih e fafiakl egent ed by

the foll osm ﬁlg générglr I??)lrlrrg al t)S'la""di'l_&Eo 89%?%&%3?\/\3%1 g@m 55)Sresia neut r al

Lewi s ba@@ncopidinapipg arian %’e‘é@‘mllmg%f?fé tEmonianehichcovkendancrioning\ds a ¢hgrgg balancing

noncoor diafigh il smmmm 1&HRE

|nte er froml tag . I\/bn(rﬁje proef réé]g‘%ﬁly Al aﬁ:@%&?@gﬁ%er&s to&ﬁ%mq}el’e%f%@ald
Qg . catigndhesehy: fomaag ngutrplcompleses. GEompalibleanAns hare Arions3which ara notalegmdedi on

st ate; apshdrh %@@ﬁe%d allyFaHIRdQ6 I

di al kyl am do, ﬁg lid ;/ ryocar byl ﬁHEf/&%g%gb%y%ﬁﬁgﬁﬁﬁz#&mg%gﬁegut ed

hydrocar B‘ghsequw&mlmmﬂtmet@aerweﬁqfet&mwbxy, and hal o- substituted

si | yl hydr ocar pydferfeathnfod sre (HoSCddneH h )
. per hal ogenat ed -e hydrocar f)ylooxy uﬁ% agﬁr%%&gcgﬁ%%ggmgiml%Fﬁ@;ﬁmggrcgarlge

radi cal s?e@émm@hﬁw iRid egse wBich @memsmlwf planqing:the ehapgesef therpstive eatatyst

nor €20 hagpeolRE(tREHEGT AREH whichGh e'fgxﬁled@f@me%o Qtfm bAt@RleQombined. Also, said
hydr ocar by Io%’ade Q groups are disclos tent 5,296,433. I'n a

more pref®Pt uld by SHifisienyy labjle tg bﬁﬁlépla‘teﬁét’ °|°§“‘°t41@°€'6&ﬁ@‘é@°¥ydﬂ‘iwh% a single

negat i veunsaturated compounds or other neutral Lewis bases such as ethers or nitriles. Suitable metals

include, .but are not limited to, alumirium, gallium, niobium or tantalum. Suitable metalloids .
include, but are not limited to, boron, phosphorus, and silicon. Compounds containing anions which |
25  comprise coordination complexes contairﬁng a single metal or metalloid atom are, of course, well
known and many, particularly such compounds containing a single boron atom in the anibn portion,
are available commercmlly
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)tisa conjugate Bronsted acid of L*;
A'* is a noncoordinating, compatible anion having a charge of d-, and
dis an integer from 1 to 3.

35 ' More preferably A* corresponds to the formula: [M'Q4]";

wherein:

-61-



- charge and is K Activating cocatal ysts conprising boron which are
particularly useful in the 10 preparation of catalysts of this invention

maybe represented by the follow ng general fornula: (L*-H) +(BQ4) wherein:

L* is as previously defined; B is boron in a fornal oxidation state of 3;
and . 15 Qi sNhImeaMynum ithip rtd dermisl/dxadagion steteLiandohy dr ocar byl -
f1 uor ohydr Ocabqyéléﬁéyd'ently gh\ég QMehééqg a%@{d%ﬂ{)ﬁﬁk‘ldc dial lamn 0, halide,

di hydr ocar byl al um nunoxyf | uor ohydr o | uori
si |yl hydPydesedyl bydeentpyleide [babéumnn@iﬂyydmcy@élnhd@ﬁwnmmdh‘.vdtdwbplpw amd

that in pgb. s'iIPs'hﬁxtécﬂ‘?"l?lh93‘r%car9§l9%&£{(xﬂéc?u&%é‘ﬁémégb%eCIéaéjl]ydp&gbgp%?é‘lgfagéﬂla%d Q

each occurrence a fllofinated ar y
group’ 2bydopcambyloxgand pgghglopenatedssilythydragacbyd radinalsh said £ bayinguprte 2p cabans alithy
trial kyl SRR | do® | Ja8urR groups.
[Ilustrative, iSEtEJHta§%OI{O mIOFrhcq?%rﬁ%r{,} dgxarrp ee@%@g &Ja.&pileq 0?%)"5% !.Se whi ch may be
used as b}‘ﬂrocatbviovd?ﬂ‘gow@m@Bgl@edumUtSléaqgmeﬁ;&ﬁaSBBon of t he |rrproved
catal ysts of | . b [ ch as:
trimethyl amm%lllrlurﬁ()ﬁe? }e/e?%lg%s gﬁﬁé‘* Iddsoér}gbﬁégﬁ%l% % [TBQ hg‘?%% %n?gam‘mnl um
t et r aki s¢ippegstend isu’w Sptinatipg yoqmll)atse:omptlsmg)bcupywamham pamcularly uscful in the
tetrgkis r

ot r ki o S pEOBRREN S nay tezkirkichids by 4R FERAL epeal ormuta

t et r aki s( pent &*tH)O@SBYenyl ) borate, 30 N, N-di net hyI ani i ni um

tetraki s(pentgfd-ypr ophenyl ) borate, NN-di methylanilinium
n-butyltris(pentafluorophenyl) borate, N, N-dinmethylanilinium

benzyl t ri s( pelpt ks peyiophedsfinedpor ate, N, N-di met hyl ani | i ni um

tetraki s(4- (tgBHoydndh a%s 4 6-tetrafluorophenyl) borate,
NN- di et hyl ani i ni um tetljrﬂ%ltl ?’g%*l(%‘tsr&ﬁ sopropyl silyl)-2, 3, 5,

6-t e¥r af | uor IR Feripidyocardykathydregarbidoxy-¢lflwasokygreeaibyl-niluamehydrocarbyloxy-,

pent af | ugk oY e d | i ni um
tetrakis( pen?ﬁm)l uo%&:ﬁ'&% r%%dt#%bgﬂmgg&r)lo@ﬂﬁ@rgﬁydm%% breﬁlt%kgtgd

N, N- di mestilpiipydrocanbyd- &rw tupyie 26 nenhyiiregen atems hith(theeprowibe that inploemyieYhaponat e,
di met hy | 4ceisiR g hh @rarRiI UM dsepkfld

di et hyl hexsadgl gmmnl um teﬁrakl sb%gﬁ?g%fxuoropﬂenw'{&% Qlé/?group’
di et hy| SescRlB ApnepRfeniPRhenylearousi s( pent af | uor ophenyl ) bor ate, 5

et kpl di t et r aEgE¥t AR AR AIRAkhR6RER AL Mgfe%é}gﬂﬂﬂlly)mg%l%ﬁmmum salts

~ containing one or more C),4 alkyl groups.

Ilustrative, 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) boraté,
triethylammonium te'trakis(pentaﬂuorophenyl) borate,
tripropylammonium tetrakis(pentafluorophenyl) borate,
tri(n-butyl)ammonium tetrakis(pentafluorophenyl) borate,
tri(sec-But'yl)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 tgtrakis(4-(t-butyldimcth’ylsilyl)-_2, 3,5, 6—tetraﬂuoro.pheny1) borate,
N,N-dimethylanilinium tétrak'is(4-(tﬁisopr_opylsillyl)-Z, 3, 5, 6-tetrafluorophenyl) borate,
35  N,N-dimethylanilinium pentafluorophenoxytris(pentafluorophenyl) borate, |
' -N,N-diethylanilinium tetrakis(pentafluorophenyl) borate,
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met hyl di t et radecyl ammoni um ( hydr oxyphenyl )tri s(pent af | uor ophenyl ) borate,
nmet hyl di t et radecyl ammoni um (di et hyl al um noxyphenyl )tri s(pentafl uor ophenyl)
borate, nethyl di hexadecyl anmoni um tetraki s(pentafl uorophenyl) borate,

met hyl di hexadecyl anmonj um ( hydr oxyphenyl ) tri s(pent afl uorophenyl) borate, 10
met hyl di H&awl-émﬁmwyg@rlww!wméﬁm@ﬁm syfxboraig.pent af | uor ophenyl )
bor at e, difRinyMétEHdOGA AR A RTRRIsHHRhh fldrhk s Pkl | uor ophenyl ) borat e,

met hyl di gct adecyl amoni um ( hydr oxyphenyl’) t ri’'s( pent af | uor ophenyl ) borat e,

met hy| di G@edyeyadsaranmonim aftekis(ieateflyarerbeydheasste) t ri s(pent af | uor ophenyl )

bor at e, dimeeh%we@aecgfanmmm{eﬁgﬂg@&taﬂérdghalyb%rﬁéﬁmni um salts such as:
di-(i- progtél ammoni um t et raki s( pent af | uorophenyl) borate,

“met hyl ocPefBdeysteadeayiamumenium reariis(pripiuerepbonybiiioestssl ) bor at e,
T Y MR A HARE RSN

di oct adecyl anmoni um t et raki s(pen _ enyl

phos phorfPeihyldisgtragdecylpsnnepium (diethylamynopyrbsmoms(partatluorophenyl) borate,

t et r aki shagnbRtl Qé‘:%hﬁ - ' decyl phosphoni um
tetrakis( peynlt af Izt!or ophe%‘lhg' téﬁ%&g{pg?mgﬁéﬁgéﬁ(%%gdi met hyl phenyl ) phosphoni um
t et r aki SPgbyidihexadesylameenium (hgraxyphenrrisipeniafluorapbenythoritam sal t s such as:
25 digphanathAXas S : heQ= Lol yl ) oxoni um
tetrakis( pe)?ltlaf Iaggaryz)ﬁl@ nyl) (dggtg%l?i gb@%@@%%@%@%ﬁ%&%ﬂ%ﬁe’

t et r aki s‘(’%@ﬂ@iaﬁ?%y'éﬁﬁ@wm)tem_ﬁp@faﬂuelﬁoplsqnblébpl@m ed sul fonium salts such
as: - di (gndt 1&1b&@a@n@&%ﬁ?&ﬁh&%&ﬁﬁ&%ﬁ%ﬁéﬂﬁh%ﬁ&%w bga{eat e, and 30

met hyl cot adecyl sul T oni um tettaki's(péentafl uor opheny orate. Preferred

(L* - H) + eeityi¢pgadecampopiymddisehylaeraipemhenywis(pgntgfluorophenyl) borate,

di met hyllﬁgﬁ@g%@mcqggpm,%gm The use of the above Bronsted acid salts as
activating cocatal ysts tor addition polynerization catalysts is known in
theldrt, havidjkyemmaniusesalis sefhiasi USP 5, 064, 802, 5, 919, 983, 5, 783,512 and
el sewher e. 3% A0SbHA arittinhdPlefakiSPediHubldplenyBEola¥@t i Ng cocatal yst conpri ses
a salt of a catjonic oxidizing agent and a noncoordi nating, conpatible

ani on r &Fdstadacylagmenium tesakis(psntafigmonhepdihaiqtad- ) c-  wher ei n: -

methyloctadodecylammonium tetrakis(pentafluorophenyl) borate, and

dioctadecylammonium tetrakis(pentafluorophenyl) borate;
20 tri-substituted phosphonium salts such as:

tnphenyiphosphonium tetrakis(pentafluorophenyl) borate,

methyldioctadecylphosphonium tetrakis(pentafluorophenyl) borate, and
' tri(_2,6-dimcthylphenyl)phosphonium tetrakis(pentafluorophenyl) borate;
di-substituted oxonium salts such as:

25 - diphenyloxonium tetraki_s(pentaﬂuorophenyl) borate,
di(o-tolyl)oxonium tetrakis(péntaﬂuorophenyl) borate, and
di(octadecyl)oxonium tetrakis(pentafluorophenyl) borate;

. di-substituted sulfonium salts such as: _
_ di(o-tolyl)sulfonium tetrakjs(pentaﬂuorbphenyl) 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 elsewherg. |

35 Another suitable ion forming, activating cocatalyst comprises a salt of a cationic oxidizing

agent and a noncoordinating, compatible anion represented by the formula:.
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Ox" is a cationic oxidizing agent having a charge of e+, e is an integer
fromlto 3; and 5 A- and d are as previously defined. Exanples of cationic
oxi di zi ng agents include: ferrocenium hydrocarbyl-substituted

ferrocenium Ago or Pb+2. Preferred enbodi ments of Ad' are those anions
previ ously defPxodAW+sh respect to the Bronsted acid containing activating
cocatal ysts, ggpeflally tetrakis(pentafluorophenyl)borate. The use of the
above salts as activating cocatalysts for addition 10 pol ymerization

catal ysts is KMOWRha Fatiopis@xisizing 4ganiayinpe ehargti ofefrosed in US- A- 5, 321, 106.

Anot her sui t akli&nl;Bedr ol N 3,3k | vating cocatal yst conprises a conpound
which is a salt of a carbeni umion and a noncoordinating, conpatible anion

repre%ent ed b% “tené d prranpreyiously)defiped. wherein: 15 (c)+ is a CL. 20 carbeni um

ion; and A- gy IR cff‘éht%ﬁé &1%% E{eqﬁ ﬁl@%% Eeﬁﬁnﬁgé}g{yﬁtyf‘ag&’ﬁdte% the

tri tyI cation, t s Uri p eny usé ove carbeni um
salts asfemecenium, |Argg’ oc Bb3t Breferted efn(bodlaﬂdm of Ahareplsise awipiszmeviouslyodefiatd sitls | S

known i n fhe, @rtﬁeg,laagfém P&k ggé‘ch%ggfwamiﬁts%s;?&aﬁ , 723. A further

suitable 1on formn acti1vating coca st “‘cohpfises a conpound’which is a
sal t 20te§ﬁhs(pg1taf9nbtomh¢ny6horand Tae nwf torbiveselrry actoatipg¢dchialysaforaddition

6P TB A LRI, B e MOFEEAL 5 Ehs o ocer b1

d X are -as previous Fert ed 51 |um salt
activating codéaethé¢nsuitablaion melmamatmglcyd:ata!wnt Q@npnses a compound which is a salt of

tetraki spepbafi-tiahan gﬂydcg&rdﬂxtaﬁng,g &Lﬁeé'aﬁlbh Jﬁlréagqt ed by he formula:

t et r aki spent af | uor ophenyl borate an

use of the ab&va sil ylium salts as activating cocatal ysts for addition
pol ynmeri zati ogpgahal ysts is known in the art, having been disclosed in
US- A-5, 625,087, Certain conpl exes of al cohols, nercaptans, silanols, and
oxi ¥s with @risg(q;emaabelnwm@pmﬂyl )borane are al so effectl ve cat al yst

At Vall O angt OB BGabiS A AEEOK fhdihsh S lum b PRESAY] B Gk jon. Suh

cocatal ysts are disclosed in US- Anot ass ‘of suitable
cat al ysttripkanylmethyligmg The é%ﬁMOMWD@m@ehﬁ)@m‘d@tw@WO@@b@tsdormgdltlbm t he

for mul a: pof phetBaddn cﬁt%ﬂyl!shs llno%qh the eﬂa@ln? b?erﬁh c?o%edamqj)a{ é@q%%fn%har g? +a, 35

Z' is an anion group of froml era 1 to 30 atons, no
counting hydrddether sitablg lonffefrnlnéracwntlmqwtnlgsttmpmesmpep@%v@u@aseszslt tes;

20  of asilylium ion and a noncoordinating, compatible anion represented by the formula:
R;Si(X") A
wherein: _
R is Cy.j0 hydrocarbyl, and X', q and A™ are as previously defined.
Preferred 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, having been disclosed in US-A-5,625,087. |
_ Certain complexes of alcohols, mercaptans, silanols, and oximes with
tris(pentaﬂuorophenyl)borané 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 activators are expanded anionic compounds corresponding
to the formula: (A'+a')b|(Z'J'jl)-Cld1,
wherein:
A' is a cation of charge +a’,
35 Z'isan 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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-64 J' independently each occurrence is a. Lewis acid coordinated to at

| east one Lewis base site of Z', and optionally two or nore such J' groups
may be j oi ned together in a noiety having mJItipIe Lewi s acidic
functlonallty, ' is a nunber from2 to 12 and 5 b', c¢c', and d' are
integers from 1'“96P°3def\hli>’tePth%é“fffPWF séetvmedéoorﬂmb"ed fasat degfne Lgwis base sire.

The for egpzrtgn@g;ﬁa)t@tmsxo%r(ﬂoté dhsit I'agt&gs Py bhRaRd ttﬁgwhexgnlarmét? @Lttﬁlgmumple
substituted. imdazolide, imdazolinide, substituted imdazolinid

benzi m d&s¥isiageic Hpctionplys t ut ed benzi mi dazol i de anions) may be dep| cted
schematlcalije,gafngtnbgvﬁomf{g,ﬁ&n% 1+ >>1qgi+J1INN1 A-NONJ A J N
NJJ ~8HB8OX, RBR(R)2 (R)2 RR3 10 wherein: At is a ngnoyal ent
catioh as pred: .BUuST 2nd 8t 31p Btegem fopl tore With the nr%wsatb%ah)yhrléewabgqc Xgharoni um
cation, cont aifhk fgke &cathP&s @bltgﬂ'gtc@b#bﬁ'osélfa%l %md%‘?i@@'sﬁlgsln}ﬁtéﬁﬁndazohde

met hyl b| s(tetradecy ) ammoni um _or- bi's(octadecyl ) amoni um cat i on,

R8, i ndepaidarohinide, subgtituted inidazalinide, b?@"ﬁﬂ%ﬂob AT wibstiutaG penzimidapobidertigns)

hal ocar byfay be B ,gg‘y%g%;cgwas felidwst hydrocarbyl, or silyl, (including nono-,
di - and trl(hy rocarbyl) I'yl') group of up to 30 atonms not counting -

hydr ogen, preferably go al kyl, and J' jgs tris(pentafluorophgByl)borane
or tris(pentafl uorophen )aI um nane. Exafhpl es of these cat al ys/kactl vators '’

i ncl ude the trihydrocar nlu esp ciall o :
@I—t—é f:

et hyl bi s(t et rldgdyl NI— BN tade%y )»'ammnl
bis(tris(pentafl orop ) boi ane)lmd zoI

bis(tris(pentafl ro )b ane) ec I| d&iollde
bis(tris(pentafl uor8 enyIF)aoorane) 2R Lé)zhep(Fa Qcyl i mdazol i de
bi s(tris(pentafl uorophenyl)borane)-4, 5-bi s(undecyl )i m dazol i de;

bi s(tris(pentafl uorophenyl)bor ane)_-4, 5- bi s(hept adecyl )i m dgg&l i der8 25
bi s({g i s(pentafl uorophenyl)borane)inm dazol i ni de,

bi s(tris(pentafl uorophenyl)borane)-2-undecyl i m dazol i ni de,
bis(tris(pent afhf:!lgmr ophenyl ) bor ane) - 2- hept'adecyl i m dazol i ni de,

01 St 11 (pont A1 O BRGNP FBOT IR By sy A e Bt By o G iosBresivc,

ammonium cation, containing one or two C,q49 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, silylhydroearbyl, or silyl, (including mono-, di- and tri(hydrocarbyl)silyl) group of
up to 30 atoms not counting hydrogen, preferably’ Ci.20 alkyl, and
| Jis tris(pentafluorophenyl)borane or tris(pentafluorophenyl)aluminane.
Examples of these catalyst activators include the 'trihydrocarbylammonium-, 'especially,

20  methylbis(tetradecyl)ammonium- or methylbis(octadecyl)ammonium- salts of: |
'bis(tris(pentaﬂuorophenyl)borane)imidazolide,-
bis(tris(pentafluorophenyl)borane)-2-undecylimidazolide, bis(tris(pentaﬂuorophenyl)boranc)-.z-
heptadecylimidazolide, bis(tris(pentafluorophenyl)borane)-4,5-bis(undecyl)imidazolide,
bis(tn's(pentaﬂuerophcnyl)boranc)-4 5-bis(heptadecyl)imidazolide,

25 bis(tris(pentafluorophenyl)borane)imidazolinide, ' .
bls(tns(pcntaﬂuorophenyl)borane) 2-undecylnm1dazohmde bns(ms(pentaﬂuorophenyl)borane)—Z-
heptadecyhmxdazohmde, bis(tris(pentafluorophenyl)borane)-4,5-bis(undecyl)imidazolinide,

' bis(tris(pentaﬂuorophenyl)borane).-4,5-_bis(heptadecyl)imidazolinide,
 bis(tris(pentafluorophenyl)borane)-5,6-dimethylbenzimidazolide, |

30 bis(tris(pentaﬂuerophcnyl)borane)-5,6-bis(unde<_:yl)benzimidazolidc,
bis(tris(pentafluorophenyl)alumane)imidazolide,

-65-



bi s(tri s(pentafl uorophenyl)borane)-5, 6-di net hyl benzi m dazol i de, 30
bis(tris(pentafluorophenyl)borane)-5, 6-bi s(undecyl) benzi m dazol i de,

~ bis(tris(pentafluorophenyl)al umane)i m dazolide, -65

bis(tri nt af | uor ophen al umane) - 2- undecyl i m dazol i de,

bis(tris M§@$ﬂtwpw i}?&lﬁ}lﬁ@ﬁiﬁn@)ﬂcwrmlmm@d@dwsmaﬁzwpph}eyl)almnane) 2-

b1 (111 > GRamEal B ARE B ARG frd LSRRk O,

bis(tris(penta | uor ophén umane ecyl)

bis(tris r;séfﬁﬁ(amlajblp@p 6#1)1@Mﬂ)ﬂdrﬁei)ls(mmweﬂ)lmdaeohdg
bi s(t decyl dazol i ni de,
b1 ot 11 o pE BRI RURCEE o0y 1 Py dazol | i de,
bi s(t#is pétnt(acfﬂtqj}ypwph@mf)lal)l@hmnea)ieosfhEncbz@(nmdés(yismemadaqmbhqmiybdpmane)-
bi s(t I

bi ot 11 i AR aapnaY *3*9%"‘&{?2“‘33\ﬁg@&@%ﬁ%‘iﬁ%@%ﬁﬁéisﬁg&gﬁﬁaﬁﬂ"ﬁ
bis(tris p@m(amtaﬁbmphm alympnerdifeis(Beradotydimiddantipidebenzi mi dazol i de. 10 A
furth d t G 13
ol to corfasplarBib Al Saihies S dieOb AR .15, PO) herein W
i s al uni histhis(pentafiuotepheny!)alwranedrs, 6-iguddecypehmmisiazadide.al uni num Q is Cl_20
hyd byl , ' th

yarggar by %pﬁﬁ'tﬂﬁxaéll@é oﬂgiﬂﬂlé Hétﬁghl\ﬁmg zﬂﬁb@t (1)132:y’d’e c&ﬁpr&xga rgyp slﬁlsag&,

|ndependently each occurrence are

hydr ocar bytraspbydiagtaibe foﬁlm(lhlydr ocar byI si |yl )am no, hydrocar byl am no,

di (hydrocar byl ) anj no hydr ocar byl ) phosphi no, or hydrocarbyl sul fido _
groups havi ng[ r%rﬂ-ﬂ t(ﬁf QY ons other than hydr ogen, or, optionally, two
or 20 nore Q wHkRPS may be covalently linked with each ot her to.formone
or nore fused rings or rin systems; Q@ is an alkyl group, optionally
substituted wMHs wemsm,aﬂg‘énweqdaan,kyl or aryl groups, said @ having
from4d to 30 SALRIASH orlejuntisud; MONodent ate or. pol ydentate Lew s base,
preferably L' is reversibly coordinated to 25 the netal conpl ex such t hat
it may be di sPI B&eer hygrosarbyh emtionalhbiwbstisuted with angnr &fase gighps which indgpendently

nonodent @Jcﬁoé&%&elamdm%arbylax)ah byl€io& th%rou?@ﬁs,wnqnb ndicating the
and AT

nunber of Lew s base npieties i ndependent |y ‘each occurrence
is an anﬁ*QﬁFﬁ?@fP@&H&Pa@f%der?ﬁa@fY@mm ﬁl(quqasbyaem@et@Glydrrowhylems@rmgr
consi st ﬁb@r&ﬁrb@@ﬁlﬁd@groﬁ?sll%omg%loﬂhydf RCASHYdther A hgfoééngaingptgfngﬂjpstwo B‘pr e

preferably 3Q Arf is a uor | nat ed h¥]drocarb yl moiety of from1
car bg(h aPBIﬁQ gmygi ma; B¢ g)rvabpgl,y Iipked jwdth gach other to form one or more fused nngs or nng

systems;
Q’ is an alkyl group, optionally substituted wuh one or more cycloalkyl or aryl groups, said
Q having from 1 to 30 carbons;
L’ is a monodentate or polydentate Lewis base, preferably L’ is rever51bly coordinated to
25  the metal complex such that it may be displaced by an oleﬁn monomer, more preferably L’ is a
monodentate Lewis base; '
Iisa number 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,. halohydrocarbyl, and Q' ligand groups, more preferably
30  Arisa fluorinated hydrocarbyl moiety of from 1 to 30 carbon atoms, most preferably Ar'is a
fluorinated 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 tns(ﬂuoroaryl)boratcs corresponding to the formula: [M”Q',L",]" (Ar5BQ?), wherein
35 M”isaluminum or galhum, Q' is C,.0 hydrocarbyl, preferably C, 5 alkyl; Arfis perfluoroaryl,
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fluorinated aromatic hydrocarbyl moiety of from6 to 30 carbon atons, and
nmost highly preferably Arf is a perfluorinated aromati c hydrocarbyl noiety
of from6 to 30 carbon atons. Exanples of the foregoing Goup 13 et al

salts are alumciniumtris(fluoroaryl)borates or gallicinium

tris(fl udrefarhly)pserBitasepheniiyand 85 not mglkyb Praferallp Crulisyl: More preferably, Q' and Q?

[ M QL2L" JakeH{abhil 3R atioyl m@ﬂseinﬁst p?b?er%ly,'ﬁet@l%ﬂﬁum&il gallium Q is C1-20
hydr ocar byl , preferably perfluoroaryl, -66 preferably
pent af | uor opheHyfiforegeing @V@tglgeszcaeal&ﬂtww a'??rb?f”éﬁ"dalﬂ |cgmbiriations | AR espeqialiye

pr ef er abl jefefdd @RfbideRon B Snikid RIYfiaGhlhydrdeafyDaldtinGh BLEFhydiRafbyBb&hR abl y,

met hyl , ethyl or octyl. The foregoing acti'vating cocatal ysts may al so be
used Pn comBPYnsthawing o lde deaibang ip eafgxriefi@wbﬂ SEJPIST A pmFIonjum borgig withee of a

tri (hydrofgshyid & HWHthlﬁfronn'e%‘MHJu‘ﬂHaf byl ) borane 5 conpound having from1
to 4 carbons 1 n each drocar byl group or an anmoni um borate with an

ol i goneric-or B@Imhfrf?f@ o lcatplystéreatal s paplared preferahly rapges &omol : 3,000 to 100:1,
catal yst /xﬁ&gg{e?é %ﬁ% iSHRLPYEE l@rle%&a}}?éf{’ra&?%ﬁﬁl iddbr{bjl 1100 10A0xdn@, iR u;e]c_i

nmore prefera m 1: 5000 .to 10: 1, nost preferably from 1:1000 t .
Al unoxandy l\ﬁﬁé# apgeivatipg cqcatglyst lsaglphnrxee@tlmeﬂmgtyeewt@wsteaSt 10 'efﬁffltb‘yed in

| ar 9§ qURRhdtky of ﬂ&ﬁ%ﬁﬁlbiey ofith m oA Bhsisl Ol%s{ﬂeﬂf%ﬁu&rgﬁmeg&)%lr'%t ofe Qed 484

conpl ex on a molar basis. Tris(pentafluorophenyl)borane, ere used as an
acti vat i Bgtivaseacaspiplyst is emplayaddy a nojas rajioe fhg metad £praplex of fosm 9t hito 18dpfmoeex of

formO0.5 p;eférle}@m;n 1: "RY €1 mBéBERERRY Yol 10015 1L 112 r@n;mmg%nm,ﬁ% E8catly¥ts hfeO™M

1:1 to 5:1. The rermaining activating cocatal ysts are generalTy enployed in
appr oxi nﬂ?'&ﬂ"}ll)’é’dfmlqmﬂ Hrapgipaimately eqyjimelar quantiy pvith %ﬁﬁ‘Pb@@ piixe cat al yst s,

whet her or notrLa¢RRGES, SheinBr GH6t b&féﬁ'n@aﬂ}ﬁsﬂﬂﬁﬂe mamér flb% AR | ze
15 et hyl eni cal lﬁ’ unSaturated nononers havi'ng from 2 00 000 car bon at ons
Y

ei t hé?  alethylenisally ypsaturgtedimegemess havipgfrem 2de) | thath‘?nyﬂtﬂniﬁrﬁé‘h?fz%mlle@fﬁonon”ers

for use b%&h&ldnn@Ladedqhatlbrnsoxy,ﬂé@m% maomae%rr&éwamnamrowms dii&lsr red
olefins are aliphatic or aromatic conpounds containing vinyl

unsat ur afPbRUGEesBETeof Preferead; alefing Ats3linkasic EHHPRPH SAPROBAYH cenﬁaemsrvsraﬂler ation.

Exanpl es vpdandrft®nladiveRbs cycmédﬁ%uﬁdseb&bm@%yleawn%@h&n EExafipil Of the Nrer aNd
nor bornene derivatives that are substituted in 20 the 5- and 6-positions

wi th CL- X5 QYRR B YGPRRFES: NOFROfsP-@ad Berberafelsriyatiyeeshaiase sHbstwee in

conpeaindshe 5- Bd 6:9b4iGhne Witk IG | IR K dRREBArRAINE., Préfefrel 8X3¢ling B, C 5 diGlemadi ene,
and the |like. The <catalysts and processes herein are especially suited for

use in rcetpmvatifi, inslugingethiylifencmprborrigng, &4ehexadigriaynaspasnadierieeandities like. The
et hyl ene ﬂ%et?ﬂﬁ prgée@éé Eé?gl'l ere%@ décﬁﬂgylrlgg@f f@@ﬁ'\/ prekapa?lgh %th hylene/ 1 buten

ethylene ent ene an octene copol ymers. as as
t er pol ynethglepd/ le@tvyt @Fbe/lcny$tmm¢ eHyleaglpropyled, ﬁbwsmﬂ}-ugac@dctuylewé‘i mstlbtlhl-as,
for exa i IS . r L£2.20
220l of | nEtRene SREMRADELMR copol S of Bl S RRRATESIch8 il ool i

1- petit enaoncpnjupatsdediene, Qichres, Ifgrlexam[derﬁl’&i‘réterwlmrhyl | - pentene, | -octene,

1-decene, | OngrENg A IRGEH-HULAY 080l SLoibs, AJekilllydiyisn, bBgysR - O her

preferred nono
isobutylene, 1-butene, 1-pentene, 1-hexene, 3-methyl-1-pentene; 4-methyl-1-pentene, 1-octene,

1-decene, long chain macromolecular a-olefins, and mixtures thereof. Other preferred monomers
include styrene, C,4 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
cominueus 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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i ncl ude styrene, Cl4 al kyl substituted styrene, ethylidenenorbornene,

1, 4- hexadi ene, 1, 7-octadi ene, 30 vinyl cycl ohexane, 4-vinylcycl ohexene,

di vi nyl benzene, and m xtures thereof with ethylene. Long chain
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et hyl ne a d one or nore connnggﬁ | ect ed fron1?DnOV|nyI aronatic
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et hyli deﬂgremnbmme Beem)@&relﬁyr&hd: Wdo@cc&gu’gbeﬂ diase, eqsi:&eny ahybﬁeﬁéxﬁﬂ%hﬁﬁ@z
| sobut vyl entene thyl -1 -pentene,

. 1- but h -
and 1-oc? gn'ie?e agfﬁ‘ge gﬂf’ﬂ@‘“ﬂ?iﬁ%@‘yl%&m@d%? ard4 %WWM?%ESB“W Xt ures of

et hyl eneetbylidessénpiterirne od X4-ieadiend. et hyl ene, propylene and styrene;

m xt ures of | ene yrene and a_noncon ted di.ene, especially
oty 1 denenor BXRFRERethe JpIIEHZHER 8y 2R Accomple i 24 AP OBl PR Bt Bigipy | ene

and B nositfonyiegii- B:dnadorcmenmg@m@ri @béyol trivdtiondreneibgy, BAF Re@Rpétatures from 0-

1, 4- hex |zat|o be acconplished at .
condi 1 GO R TTeRNG 1 F00 @G PIeSHles BomEatioBBFICA A00] SapRgiohr Suspension,
Kami nskysohition sturye g43@physepsolid dtateqpdwdersollyridization da btheSprod S EERAHRA G bE r oM O-

250C, pref ra Ly, 30 to 200C and essures from at pheri ¢ to 10, 000
at nosphe gﬂfysdﬁé'ﬁéir &s“pp%leﬁ‘fef"ghy S'E?%F't”?‘mag%fsa Pﬁﬂvg’é"é (espeially state powder

pol yner Iﬁb&ﬁ(leﬁﬂ]tﬁﬁodﬁiﬂ‘@{é) @faqm&ﬁcl fing iy bé aﬂplw zbﬂdeﬁfﬁblyqyeﬁi lofedi@tientigd. A

sup ECI a S I C alumna,. or a S

ol V31 et PR ar s i s prtse PR SPR PR S mgﬁﬁlv EmploYRddn b1
is enpl ommnmb@mvidm vidigit adtidl of shtalystr(Bastd Gtimedal)-suppas fphAEE0 e N M0 iozAt | ONn

process. referably enployed in an anount to provide a

d.S
wei ght péfthr(gb%#’% (it? thf)based on netal ):support from.1:106 to 1:103,
nmore pref er dhlmposf pdbyménziﬁkﬁl fieactibnd (hé molan ra1id DF cqnaiy sy penym&tamvmmamids ons the

nol ar ratli y rlzable oppoynsg )] oyed is from 10-12:1
to 10" ci"p?o %5 %# 55&36 JHYE BES lﬁ}l)?fﬂ%@ﬂ@:-i‘o g(g?guitable sol vents use
for 260l ut i on Suitahlersslivenad uselﬂorabﬁmbm g&mdmhatarar@nmbatamlﬂbabdnyuy imeftt under
process ¢ ndlrc')[cl sg)sns count er e .n . their u%%m ‘g Ies ncI de gtr@ ght
and br anChed SRE R IH B mnETsIn rerisage- rinet B’ézﬁ'f

hexane, hydptabens swan@buamfj bntand, peresef hnammohwtme,yx:tane, aad mhuerhnec shedeof;

hydr ocar th exane,

nmet hyl cygﬁgﬁdgggﬁ%éﬁg%&&aﬁmps?bé:ghf eCFOé]S’ C(‘-,(c ?eqeﬁga?'f c[tlgg g’g?’%?jr bons such
as per f Imethylayalobeptidé; 4rd r2istuadskberess, peamdmaktktyhydwmmswwds perfuorinated Cq o
COMBEUN G RHCIL4 ﬁgie@%béﬁ{a?ed aQhdlf WBinpd IR 2O zen ! Bl RERERIC an P 201 ©

sol vent nay ac &t
ethylbenzene. Suitable solvents also include liquid olefins Wthh may act as monomers or

comonomers. .

_ The catalysts may be utilized in combination with at least one additional homogeneous or
: heterogeneous polymerization catalyst in the same reactor or in separate reactors connected in series
30 orin paral!el to prepare polymer blends having desirable properties. An example of suc;h a process.

is disclosed in WO 94/00500. |
The catalysts of the present mventlon are partlcularly advantageous for the productlon of
cthylene homopolymers and ethylene/a—olef' in copolymers having high levels of long chain

branching. The use of the catalysts of the present invention in continuous polymerization procésses,
35  especially continuous, solution polymerization processes, allows for elevated reactor temperatures

which favor the formation of vinyl terminated polymer chains that may be incorporated into a
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conononers. The catalysts may be utilized in conbination wwth at |east one
addi ti onal honbgeneous or heterogeneous polynerization catalyst in the
same-reactor or in separate reactors connected in series 30 or in parallel

to prepa | bl ends .havi desi r abl operties. An exanple of such a
process. ks inrPgd%é ﬁ{' ecg’stg%e?%g] W@Z?‘@Cf%ﬁ'@.bmﬁﬁg @ﬁ%wg?’g PEsFen Fl"’é@)‘i?ﬁ1 EBpgsitions
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chai n b?raﬁ%ﬁﬁ%ﬂg?' S"?Hkér [?rshég}b‘?reisﬁ“e” gﬁ’é‘ﬂ%é@%‘?edﬂﬂ‘é dB‘FS&@%ﬁ’C‘M%ﬂt ion in
conti nuous polfyerpresenatatalyst pomp@ipasmapbe avpREEBLL1Y eBHIBYIdY PtéPare SRIGHT | ON

pol yrgeri zat I on %)r.ocesse's, allows for el gvatled reactor tenperatures which
favor t WY B AT Y0 IMAFoNsd REqCe TSI PrOPSTISE by P meErZing ethylenedifse ofmy be

i ncor por @ahylehe/drbRfiAl mixtGis wath QoW RGeld Of ¥ ¥ brahdhah&RgHichk NEciRas! BRRBHRRRKE

br anch. Ttge use of the g}rgesent cat al yst conpositions advantageously allows
for the bESHAHEREPT hPdatdtenen o uniqus P hisatenaf elevated taepyipmperathnes,ihigh

pr ocessahbledd1at vdight (@ ow theltiigticel) £ BUEactdr Eq?x?pefa?t@kscﬂg h@h§958§ﬂnér9¥¥cﬁ§@s ity

pol yet hyl ene. The present catal yst conpgsitions nmay be advantageous
enpl oyePEREeapsly allasisder the capnppicelripductien, ofrglymesy kaving epeedlertpbysicpl -

proper t i RepdatiesRAl YrIREsAIING, PlHuNSRbINeR comBhi ;& 81 L dH G es

W th Iowﬁl eveelss o? a" H'lngranch %dﬁc:png éﬁgﬁgﬁgﬁééﬁﬁﬁé%n%‘%?%é |n)e(a?11§,a

1, 7- oct dd#i"dmenching chmdnatea aRteferably, Juvh pulyimgticar€ pisthidaain Dédlifon BlR¥sBI Mkt I eact or

t enper at | i ah. mol ecul ar _weight (or low nelt indices) at high reactor
t enper atpquérfgréblg%dgﬁ?lb ou‘c(’:%o(rfrdélﬁ’gr?é?ce?seact Ivity advantageously allows for the

ecgnom’ cal prhucea tal)(smom]icpopidgrlynnybem;ydr&gammﬁ{dg&mbpp&m‘s}sﬁ@: adhﬁioﬂropncgrtz ioes

and pro i P ha ch .po rs _canprise,. et ene, .a C3-

a-ol efi %?ﬁ%@gkhbﬁep Er“gﬁg%#ﬁ'é%@éﬁ%dﬁ%’k‘%gle”mpg%w ,W"ég‘& desrdbe ar e

pr odéic e gatalystcogplositipomapalse bspreparasand epipbiyed add beéaogbaéﬁuh BALEIYS b§ QdidokHifg) I

" process. of: sition nmay be prepared .as a.honbgepneous cat al yst
By ada: ensafisk 8 PackitayfBHRCARS b Rl ErrBRH et e s Sar A EH s 1

pol yner iselét i Exampids|of hiehcaitsundheld, silldacsilica geh tahimisd, cnmgﬁhadgenymyro@hlsp be

pr epare _ . het er ogeneous, cat al yst by.adsorbi ng, . depositing

PuEfife ARl A, Bl SBSERE MR BT s R Al

or chemi cal’ ?/ atta e requi'site nen r organic
par t i culespeeid!ly palyoldfinsExmaptefared embadimestok heteropenebusdetalysi ik peparedby jeaaingel |

al updh Na gy, Gloafic HDBRRE! ro - alum nosilicates. . _
trial kylal L?% num @moﬂﬁﬁ?fﬁ%ﬁ%ﬁb‘aﬂ@éﬁ %I’Fm ”l“%%?(g’gm nolut':’d’p“c')'ﬁ/’r?@ﬁ“@"ﬂ%t erials,
especi alpsptabyst. genesially an ammoniuprsalt of 7 kxdirenybrydlirisperttafluardipteeylihgeans ourh as ah al yst

i 'S prepamedniinh &LGactd- 0y any:. ' C referably a fri(Cl-4

al kyl ) al um num gogap_guﬁ&ro%,ﬁﬂg%rﬂggg@ggg?n&g%gg%a ﬂa §/°§E‘?ny§§°p%t5 Péﬁ'y an
anmoni ufydaxypheryaris(pentafiuosenheryl fbortee rfihés dctivating sberalys) saepiseed auctheas an
ammnium 6}[%93 T . oy . . .. . .

(4- h%dr oxp?/’_- 3, 5t P ary Bltbﬁgbffemrﬁl/?%’ pr sl et hpigup, aad Sreafieri T ROYuE Wor (4-
hy dfdxy prieamy Py dituents (The metal Feroplopiseddad)t reatpportTHssbpatsorbia) degositingatral yst i s
~deposi t gbnRENIG abthring 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 in

a slurry or gas phase polymerization. As a practical limitation, slurry polymerization takes place in
30  liquid diluents in wh’ich the polymer product is substantially insoluble. Preferably, the diluent for

slurry polymerization is one or more hydrocarbons with less than 5 carbon atoms. If desired,

saturated hydrocarbons such as ethane, propane or butane may be uséd in whole or part as the

diluent. Likewise, the at-olefin monomer or a mixture of different a-olefin monomers 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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support by coprecipitating, inbibing, spraying, or sinilar technique, and
thereafter renoving any 25 solvent or diluent. The nmetal conplex is added
to the support, also by adsorbi ng, depositing or chemcally attaching the
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i mht i ng:onml&ﬁy)y\aﬂuﬂsﬁdgahsmmﬁt/mﬁndrﬂwrdnb\/t];ﬁél‘éétﬂm additonTR@S Wellfas BRESAing@r OUt.
such a ol zat i 0 s as fo reactor,

t he nonohr?%t}'% 8f’y§?éli" phé R 1ol tchQHmc!ltfﬂ?Y ﬁﬁdﬂg P{,Cﬁtql)gbg@\téqn with
sol vent ’lé’mdtlarcne) pdmtem af the haliymet pradigf Bdetageinéd by‘Ehemne afdthylenet® Bdrdrddenin
or Mot PRARE GO HRRR BB Bl R i DABHRS foed BRS P fseolio it S °

or additTonal P S0t nt of
a " H0- brreavain. ﬂ'hdpmiymg mplodemslaaharaeighnischarailadioptienalld,, b}comtcﬂhhgemhaeror

1,9- decgﬂlgﬁgzﬁ 1ot 6’3{‘1&% sgcha qﬁedfemgg%turey Fxgnoarr?eg chﬁ C&a?ioé{,ﬁozr} b?‘ ewously

conti nudu the Te ase
t enper atmrngomsidiprasto agnnm}chbe a stant crfchtydmderbymahhpwb lthegeachm as is well

on § e B0 e A" T reh06 Pl ABdon K Tl Bl 3Benf Sich s23a RO 19 "

heating co | acke ner1 zation rate 1scon “ed by
t he rat @olymecsdlationgs oladmalty lemated, ahH dxeqiotyyﬂee peden istrecuivered by ﬂashp(gloﬁmlseqms oduct

i's deter, pﬁgrs%}en%s;gtdh{f s&ne,ﬁwx,'m%& a L GATRAY) sm; B nekdl t06 G880 whi ch

IS contr by mant pu Ing the respective ese conponents
to the father devotatitizatibhen gwipmest such @&j@ldnvohaDlxmdxa'ndqnelmontmous)ptocmls Itheed!,

Opt ' OnalnlneXn rJB?éeEc%QH Afltfné.'&ta(l)};spﬁ{d polymer i in the reactor generally is from about 5 minutes to 8

hours, and preferably from 10 minutes to 6 hours.
Ethylene homopolymers and ethylene/a-olefin copolymers are particularly éuited for
30  preparation according to the invention. Generally such polyrhers have densities from 0.85 to 0.96
g/ml. Typically the molar ratio of a-olefin comonomer to .ethylene used in the polymerization may
' be varied 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 leés than 0.02, and may even be less than 0.01. In the above

35 polymerization process hydrogen has bccn.found to effectively control the molecular \.veight of the

resulting polymer. Typically, the molar ratio of hydrogen to monomer is less than about 0.5,

-70-



pol ymeri zation variabl es such as the tenperature, nonomer concentration, or
by the previously nention chain transfer agent, such as a stream of
hydrogen introduced to the reactor, as is well known in the art. The
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Typi cal |y, thallsuients wet purifidd usipg tiegerhniqoe disriose® by Pangbesset ahhan about 0. 5,
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corrqgner}tes()%dgg; gnr&.age:%pclg'rﬁetd(g?gt"v% ‘?gﬁﬁ]fi cally disclosed. The follow ng

exanpl es are provi er rther illustrate the invention and are
not to be conX¥irayredlysis was pérfarmed inthd foHewisg ataemkrt 0 t he contrary, all parts

sed 1 of or o pa GofeeRER Solp B rARaPY rmRist it S n P B e

i f used,avaitdbierfeort BxentGrepiran Inc ¢aaf mamedion AQhia §la6; fibenThe eiystaidvaal kanes”
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or | 25 Parrgftm%%%m'\gpééll parameters, crystal faces measurements and the actual data colléction. 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 integfated 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 lev_el with an Ry, value range 6f 2.5 percent, at the lowest 20 shell
' of reflections, to 3.0 percent at the highest 26 shell of reflections (55°). Crystal decay correction
was applied and was less than 1 percent. The unit cell 'paraméters were refined by least squares of

35 the setting angles of the reflections.
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correction Wwas app'l red’and erCen e unit cell

par anet er s werhg linedriabsodptivp Cb@stensemmuma@hng 8totsremd apdrhalogs-disyghstam of t he
reflectigps ti on based
on mdexeg crtr'é’gsg%?r@gégl%a ﬁngaQ{ﬁMe%-Hg%;eflg{‘Bgﬁo%ggabclar ?’ib%d nygﬁg q%'r ogram
XPREP ( dV&4).afl.dVE p-oth &rmkehalmdSyndcm Brcss (Pecders disiribuld, J0.Resdeh, Dddéght.). The
strygture wa direct nmethods in SHELXTL5.1 (available from -
Bruker AXS, %f%%alt?)&] Xn n, Wsconsin, USA) fromwhich the positions of all
of the non-H atdir?ﬂllﬁdr—#‘“c&bb‘tﬁl:ded The structure was refined, also in
SHELXTLS. 1, usi Rgg fistopmi2r |p<2 La,isqm tes refinement. The non-H atons
were refined with anlsotrog % rameters and all of the H atons
were cal cul at ed Kint. T déft"i-Fo (mrz8) |Zfﬁs Jand refined riding on their parent

atoms, or vere sobfsgwiEs? FH8yR)2 by /2 aBes iE@Y hiriber BRRRAShNS §hd f;'f%quo{ar'OUt
anyzgonstrahmgéofﬁhrg,ggt@gqgﬁ&g for “secondary extinction was not -applied
The final refinenen 9] F2 rag her._thgn F 10 val ues. R,
is calcylated td pﬂ&% )5&@7§g@ntbezll‘!@| ém&’ﬁﬁﬂ’a/ée??tﬁzorf&?]@? val ue but i ts
~functi o XpP@PK& i nini zed. Additional l y, WR2 is the function that i '
mi ni mi zed, a'i“iieﬂ}%tiﬁ]ofd-m@oxjom??'i «ﬁh&‘ﬂ&ﬂiﬂgﬂﬁ L8kl dehyily 1502, 3360 @ @

erlngfactors and anonal ous- di spersi on rréctions were caltul at from
val ues f’%”dﬁf‘t‘%"ﬁ%@l"ﬂaﬂ}Hﬁ-alldepabb”é%laflminxt&@y)-lﬁ)?@nmm ography (1974).

Vol . 1V, p. 55. Birm ngham Kynoch Press (Prese di stributor, D. Reidel,
‘Dordrecht.). 15 Relevant functions: ' '

| | (CHaS, Ve
25 o NC(CHJs
' (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 &om the box, equipped with a Dean-Stark trap and refluxed under under N,. GC analysis

30  showed major conversion complet'e within 7 hr (greater than 90 percent). The feacti'on was allowed
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RlL = 2:(l11Fol - IFcll) / jlFol wR2 = [2:[WF 2 - Fc2)2] /- _Y[wF022])1/2
Rint. 2:1Fo2 - Fo2(nean)12/ 2:[F02] S =[2:[WMF 2 - Fc2)2] / (n-p)] 1/2
where n is the nunber of reflections and p is the total 20 nunber of
TS C el e 1 BT DR Da AR R hced ressBre Tl IR L2 * &
gi (r:]hljor ovith @ 3hdke %htl:mtlh;bbet High)vaduuir dhm]pgﬁgd alnH tHe(pbt Bea&d?a 1 )TGI’Cft§> Hisedht 6fF, 3-

i yr02H-|S|no i nden-1-yl)silanam nato-(2-)-N)titaniumN
(CH3) 25 el a"ﬁ%"ﬂé@i@%’%&((ﬁ g’r eparation of

2, 3- di hydr o- 21§ @(thjérusiamlftdw )721;& I1H§>I7mqhej-iﬂlmdmpmz(7lﬁ@n @H), 61%, Mol ),

|50|ndolen of air free, dry t’ol uene were

12. 00
| oadet! i 2 e%lgé Héc%‘gd“ P%Gﬂﬁ“bétlf‘éﬁiﬂjﬂza?s]ﬁz 8&% pped with a stir bar in the
dry box. The sgg nngcag?fsl PK1, MBS0, 148 BV fi RN 068, Pz% 1845hpPedMmth a

Dean-Stark trap an |'uxed ‘under under N2. GC anal’ysi’'s” 30 showed 'maj or
conver si b¥9-% d8pH.et68, Wp-Bhin 7 hr (greater than 90 percent). The reacti on was

allowed -72 f-IRM§fda}8Sla€l:'a @ngpl %Baizol w933 hgyssol vent was renoved under
reduced pressure (to 1 th a short path still head. High

vacuum was apf®i Bcﬁpam!wnw&écﬁlh mk@&wdm@al»ﬂf@omlel lithiufn saltr aces of

?31 ) ?ng uzldé‘@‘mﬁyc{ré?zglﬁ‘men 3-y15"1£1¢§d%§30(1)e32 (6t3 il.%ﬁ @gbo?)zxzﬁgsnﬂiﬁhm of 43§9

(s, 4H),hezareq T(oaxeng G0 wes ad mmwn&w ferasDejution. aBuL1 (2.5M b I@xantdd.08,

e ot fon Al aaddhd St sy sy icde it gl ©

2, 3- di hyRieapigag formeds dduis solig was daqantsd framdhediquior aduwasked] with 70 mL hexane on a frit
2,3-Di hygfo%,aﬁ]&é&ddna%ea%ex h))wnja oulspgx@apﬂ,o%vdeﬁm@&, @ h78ig[ %5? %leﬂ&?ﬁeé' urried

in 70 nL of exane. Tol uene (7 was added w orm a
sol Ui onvacymmdying). pAmlysisbyh Elande’ C SPCEFOSﬁQP,Y lﬁdlwdﬁhﬁpl?sqﬂ%@f@npromtebtﬁiéh

over 5 r@qnusn%mesrh&dn%%&tﬂefr&auﬂ‘aq&e,gﬂ nmnutes as an olive green
precipitate formed. This solid was decanted fromthe |iquor and washed with

70 nL hexane Gh(EK Pptd: 74B(bAaT-Adz HD). prlddi8t(matHh 634 dwm, PHpGi2A d, 3+3. YHzgr een

povvder 3110454 i }%‘gHzﬁ@Dp@gﬁén‘; ield after 15 vacumm drying). Analysis by
"H and 13 &spec froscopy indicated the presence of approximately 0.33

equi val ent s ofCHEX4RHF o) &t 4p@8.0b b26:811133 Aei 236t 120.4,119.7, 1184, 113.3,111.8,
20  104.4,83.9, 60.0 (hexane at 32.5, 23.5, 14.4).

(O) [3-(1,3-dihydro-2H-isoindol-2-yl)-1H-inden-1-yl]-V-(1,1-dimethylethyl)dimethyl-

silanamine

983

: si—CHa
CHCT \
HN\t Bu
2,3-Dihydro-2-(1 H-inden-3-yl)- lH-lsomdole lithium salt (1.64g, 6.86 mmol) was dissolved
25 inl0mL of THF and this solution was added dropwise to N-(rert-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
-73-



1H (THF D8) S: 7.48 (d, J=7.2 Hz, 1H), 7.12-7.28 (m 5H), 6.34 (m 2H),
6.25 (d, J=3.3 Hz, 1H), 5.59 (d, J=3.4 Hz, 1H), 4.57 (s, 4H) 13C{1H (THF
D8) 5: 142.4, 128.0, 126.8, 123.4, 122.6, 120.4, 119.7, 118.4, 113.3,

111. 8,

1573 5. Btneved ufcr Rucka ool (OBKERE oBHied frofocs Aoy Been b2 408 670 11 1o

hyl - si | 8yRaki 36 pergenth ~Si ~CH3  3C HNC t - Bu

wns di stol ved MRERASRICHY 21011k GRARRA o 1L BRItk B L T

N- (t ert - Busk), P58, 9H3 DA ¢s, 8H)- di net hyl si |yl ) am ne reagent (1.47g, 8.9

Toversi” pour s, U 63 828 R PRI LR B Bhcic e

pr essur e49.3h8.8; B410.60.44, Lo.mmmmmigg Rlgenb emana:j ﬁﬁxds;fhgﬁé ﬂ‘gﬁdretfbrr ;SH».:IQN? a
nmedi um porosity flit. nt -73 renpv under reduced pressure to
O ve t horogtedercsst i 65 LBk L, L0 peireman oo K beresni) negain ol 0. M6
per cent ) H" {60 (peeENi), 281.8 350 fkréemt). 2H), - 7.66 (m IH), 7.48 (m | H), 6.90-
(m 5H), 5.37(s, . J E%,,3.34 (s. 4F%, 0.56 (s, QHk, -0.21 (s, GE%h 5
13C{ 1H} (C6D6§D)5l3‘@ digydronZHjsoindpl-2-y)- 1 indgn-11y3 V(1,1 dimethyletipd) dimethyl
121. @ 14tho8mikfdilithiuchdah, 43.8, 34.0, 0.44, -0.98; APC/LC M5 using

mmol s

t ol uene eluent at atno

pheric pressure for positive ion, nme (percent

363.1 Parent MW 100 ferqgent), 233.9 (25 percent); negative ion: 361.0,

H* (100 percent), 23§
[ 3-(1, 3-di hydro-2Hi g
hyl - 10 sil anam ne
a 110 nlL hexane sol u,\i‘
[3-(1, 3-di hydro-2H

15

20

25

50 percent). (D) :

g=Rdol - 2-yl)-1Hinden-1-yl]-N (1, 1-di net hyl ethyl)d

difithiumsalt N N \ Li . Si~CH3 H3C \ UN-t-Bu
1 containing 9.357 g (25.81 mmol) of

gy

LiN—1-Bu _
To a 110 mL hexane solution containing 9.357 g (25.81 mmol) of [3-(1,3-dihydro-2H-
isoindol-2-yl)-1H-inden-1-y1]-N-(1,1-dimethylethyl)dimethyl- silanamine was added 33.9 mL of 1.6

M n-BuLi solution within 5 min. During addition of the n-BuLi, a yellow precipitate appeared.
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 dic.hloro(N'-(l,l_-diniethylethyl)—l,l-dimethyl-l-((-1,2,3;3a,7a-n)-3¥
(1,3-dihydro-2H-isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-)titanium In the drybox 8.43
g (22.7 mmol) of TiCl3(THF) ; was suspended in 150 mL of THF. To thjé solution 8.51 g (22.7

mmol) of N—(tert-Butyl)—N-( 1,1-dimethyl)-1-(1 ,'3—dibydro-21-1_-isoindol-2-yl)-lH-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 pressure. Half of the remaining residue was transferred

to a thimble and it was extracted with 130 mL of methylene chloride using continuous extraction

outside the drybox (9 hr): The second half of the residue was extracted in substanti'ally 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.

.74-

)
to

1

.5
7.10

6,

i on)
Ml

I met

To



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 addition of

the n-BuLi, a yellow precipitate appeared. 15 After stirring overnight, the
pr eci pltate was collected on the frit, washed with 3 x 25 nlL of hexane and

dried under r&t(JEEdhPesilse3Me08] Ge3), 831 & BHD: 5108 ddh@H. géma‘ 132 HawS¥éwder .
Yield 94g6mpesaanis.2 Hel)s. 90/ EPH) d, IH,*

di chl orJ<(N-(1 ,ﬁ?-gl met h5l et h(y 1) - ?11802?%;“% F?H) 766( IH é"%asa'Hz) § l3(d tH,

(1, 3-di hf'dmo-gz"lrﬁzi soi ndol - 2-yl ) - 1H i nden- 1-yl )SI I anam nat o- ( 2- }N—)tl tani um
In the drybo 50 nL
of THE To thlgégﬁfjtz %orﬁgéaég g W&‘%"%ﬁrﬁ%ﬂ{ﬁf’ %,}N@&yﬁﬁﬁejbdfgﬂ H)%

N- (t ért -(h3tdihydrp2¢fisdindplndzy iyl Hyinden- l-yBSL&nhmma@-@-%NédlmmbYlhﬂanym)l 1H i ndenyl
)silyl)amne, dilithiumsalt disselkved in 100 nL of THF was added within 5
m n. The sol uti or 2 h. After this tinme 4.11 g of
Pobd 2 (14.8 nmol and the solution was stirred for 2h. The THE
was t hen rem)ved u reduced pressure. Half of the remaining residue was
transferred g Ie and it was extracted with 130 nL of nethyl ene
chl-ori de usi ndcvbn\ ‘Cxtraction 25 outside the drybox (9 hr); The
second half of the Si dueCHaas extracted in substantially the sane nanner.
Sol vent was renoved junder reduced pressure and 80 nL of hexane was added to
triturate the mg@r}ége. Bl ack-green solid was collected on the fr it,
washed with 2 x 5Q,griCHef . hexane and dried under reduced pressure to give
7.92 g of product. Yield was 72.7 percent. -74 'H (THF-d8) S: 0.71 (s, 3H),
0.81 (s, 3H) ,Inthe3irybox 0.408-Hf tthIngor@ﬁq-(lZHdln&ﬂhﬁldﬂlyi) 1, B-dimdtnyl-1-(61,2,8,3a(7e-n)-2H,
2JH H = ( Th. ( (3JHH =
Aty (13- d%ghl%)dw?so%gol £yl 1}1"l)ade§ 1791%5%%&%% ?h‘lz)uﬁzepa 1 alﬁfugﬁl

(N-(1, 1deﬁs¢im<hy Bémiyqf)l%lzo 1Tqg ithmohyxpn Il 4§ (nl; 2,33 nBuolyef MYLi1.68M in ether) was

(1 T 1 ik s Sl S0 Sl Gl

ita
0. 4 g ofthetsobutidn wlast nm(! Fer(30, rﬂmutﬂsrﬁitm was teprloyedlyntiecheduetd piessute and the residue
-((1,2,3,3a, 7

(

(1 3- di ﬁistmctfdm bgzs?%%'rmff mixgure Q1) (0 mby s sqlytinnfilseredy 2nd the SUTER) ¢ t ani um
(1.1 mmelgpovited to diyaess uiée réducafpréssureto give?268ToflchystallfR|ddik red salidd Syielh (2. 32

mol ) of 1. t her s 10 ad ile stirring over a
2 minut & ag‘z#B%CC%f Jﬂéers"f %C%‘é‘ %ﬂﬁ%ﬁmﬁgﬁﬁ%ﬁ%%&”aw ﬁg’egﬁﬂ%‘ﬁl on
was 15t i repestiutaras Fipune hattaeked Hete?d) was renoved under reduced pressure and t he
resi due extrm n |l uene m xture (1/1) (2 x 20 m th
Corution 11 (RGN Btk GBrFst G U5 Eohorlh 825 66 3 miods b2 dedficed
pressur él,,_tHo:_ Di.VHz))548 &, QHO P, Gyt 7ditd)| 5186 dari), 6.90 sl id, , Y 8l1gk), 6.98-7.13
(m, 5H), 7.52 (dd, 1H, *Jyu = 9.0 Hz, iy = 1.2 Hz), 7.75 (dd, 1H, *Jyuy; = 8.7, Hz, *Jyus = 0.9 Hz).
BC{'H} (C¢De) 5: 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 (C¢Dq) 8: 49.83 (q, 'Jen =
119.0Hz), 54.54 (q, Je.u=119.8 Hz).

er
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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. 1H (C6D6)
S: 0.08 (s, 3H, 0.54 (s, 3H, 0.67 (s, 3H, 0.73 (s, 3H), 1.50 (s 9H),
4.62 (d, 2H, 2JHH = 11.7 Hz), 5.48 (d, 2H, 2JHH = 11.7 Hz 6 (s, |
H), 6.91 (t, quqlplsgl_tqqpara?ogof.gl)chloso (171 q_lgletl‘(y,lﬁthg)q} 1-diphepy H—&Kl ZM«‘*,E}HH
= 9.0 HZ ; b s il H=0.9 H).
"C (" }%Mhyd#%},%’dﬁ;z@{%gﬂ%g ggj,h A é‘ﬁ&‘éé.%@?mé& 1, 84.47,

104. 34 122. 68, 124 20 124 5 11, 125.48, 127.36, 128.30, 133.42,
137.80, 142.99. '; S q,"JC. H 119.0%&), 54.54 (g, 1Jc-H =
119.8 Hz). -75 Exan : Preparatlon of

di chl oro(N- (1, 1- dl"th Iethyl) 1, 1-di phenyl -1-((1, 2, 3, 3a, 7a-

ri)-3-(1, 3-di pyelisn- 2H- i 0l dol -2-yl)-1H i nden-1- yI)S|Ianan1nato (2-)-N-)tit
anium C Ph, WHIT H3C H3C C4 H3 (A) Preparation of

[3-(1, 3- dlhydro 2H NgOi ndof- 2- yl}1Hinden-1-yl]-N(21,1- 5

di net hyl et hyl ) di phenyl -silanamine To a 1.73 g (5.98 mol) of
N—(tert-butyl)-nkj hl oro- 1, 1- di phenyl )silyl am ne dissolved in 25 nL of

- THF was added 1. dCHs5. 98 nnDI) of _

1- (1H 3-i ndenyl) - (2 3-di hydro-1Hisoindolinyl) [lithiumsalt dissolved in
25 m , of THHRA) Afreparatitveofi [84 B dihydrio2H}iseindels2-gh)-1 - mden}\lfyll]wghl t he sol vent
was ke [ ure. The residue was extracted with 40 niL of
hexa%e éﬁﬁg?wPﬁgbddﬁggﬁgggp'@%gt was renoved under reduced pressure giVving
3. 062 of i npuFoa h7bgl(fc28 mmol) of NefvergbwplN-@ sihttue-1,1-dipHeaARiylafiineldi@dlvedin 9H) ,

1.19 (s, = 4. 36 : 2 2JHH.=.11.4  Hz
555 (o 31 oL Fesdbugd Tz Bad by de Tl dodbyd 3.0 Snig o g igatshis ()
12H), 7. lshltxm@al(cii;sob/ley n 257Iz@f THF. 2iffer the Sead¢ @D hidurd €8¥iyred ovedmightIhe sblveri,
50. 03, 2 90, 127..00,
127,35, 310yt OhsPrpqdd pibpd “Doeloade ey md Snsiahe i
141197, Solv4st was remaygd Buder (e@ycedipegsawra giving 0962 of impure product as yellow-green
[3-(1, 3- Lihydro- 2H-i soi ndol -2-yl ) -1Hinden-1-yl ]-N-(1, 1-
dlnethylethy])dlphenyl silanam ne, dilithiumsalt

'H (CsDs) 8: 1.07 (s, 9H), 1. 19 s, 1H), 5.09 (d, 1H, *Juy = 1.8 Hz), 4.36 (d, 2H, Yu = 11.4

Hz), 5.55 (d, 2H, s = 11.1 Hz), 5.49 (d, 1H, *Juy = 2.4 Hz), 6.93-7.24 (m, 12H), 7.5-7.6 (m, 4H),
7.70 (m, 2H).

15 BC{'H} (CDs) 6: 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, 13884, 141.17,
146.15, 148.54. _ _

(B) Preparation of [3-(1,3-dihydro—2H-isoindol-2-yl)—lH-inden-l-yl]-N-(l,_l-
dimethylethyl)diphenyl-silanamine, dilithium salt |

20 : To a 50 mL hexane and 10 mL toluene solution containing 3.062 g (6.3 mmol) of the N-
(tert-butyl)-N-(1,1 -diphényl)- 1-(3-(1 ,3-'dihydro-ZH—isoindol-Z-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-BuLi, 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 redﬁced pressure to give 2.50 g

25  of product as yellow powder. Yield was 79.8 percent. '

'H (THF-dg) 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, 14,y = 7.8 Hz), 7.94 (m, 4H), 8.10 (d, 1H, *Jyy = 7.2 Hz).

“C{'H} (THF-dg) 8: 38.83, 52.41, 59.78, 94.90, 112.62, 113.90, 116.25, 1 is. 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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20 To a 50 nL hexane and 10 nL tol uene solution containing 3.062 g (6.3
nmol ) of the N

(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 nL of 1.6 M n-BuLi solution. The |igand was only
partly sol ubl €C) Rrapaxating of Dighlarg(N-flgbidinheshylethyd+d-dipBenyi-1-(61,3:3,84,3avn)-3-

recipitagt : tate was
Eol I egt eg ﬁdﬂgﬁ)&?{ﬁ%mﬁ?i-ng&s f}'tl'i:fdeﬂﬁiz@)’sﬁ% '?ilﬂ té)i(g-ﬁgq tgmdlﬁ ed under reduced
pressure to glntbe drygex h86%g 6% 02onmdl of Tikd:(JHF) soves pesneresied iny2Ging M/é"ﬁF79‘08

pa; cent. thlS'E‘o{uIHFZ 98 % 021m31%9%? 3- 8®-dl|tl§dr§}ﬁ( é]mdm/gg]‘)&é'?“d?& 4)'1]( H (ﬂi 8 10

(d, 15 H, dlslsmqutl&l)tﬁlpneqﬁtyllanmn@ clayth {urHRltdipol8ed 880 81, ofSTHE was s@lecm;thm 90,
112.62, 143. 1319 soldr ¥xy thélr%s?i.r%g for 43 i g ey ﬁ?@?o 91}%‘6 ?abgszé‘m?n%’l) \Ja%(?ad%%

126. 37, 126.91, 133. 38, 141. eparation o
di chl or O{N-ﬂqelsommdn Mas FtyTththS)mm ThelTplevagithen rénicdved uﬁdisaedﬁaedpryssﬁfe The

[ Che diybact Basarre SR Lab P e Bl namage seRalcys ka3, 0
THF. To uqdhq rgdtg;gql prepsore 12aviigpgsa @ac(l@obtﬂ “Firecrieyidue left of the frit was extracted with an

of . [y ( ]zéighl{dlu{lgl pﬁﬂ,zd#' e?ﬁylé}xqgh[ogdé' ! '%]\e sbﬁ'vhﬁ}qgag d d(lled m%e(',le ca:% pressyje- m’l:he f THE

di et hyl enyl - si’l anam ne, um salt drsso
was addesgligd ebrdigedfrommboth extrastiens|weré enmbipes and é@nmémf thexsae fas addedmidfier Af t er

this ti r@an%g%dr gh&{r tﬁ)ﬁg(\)]n% a3 R oh 2 HRS w@geilggq'n 3¢t e§ eShi anem%cr

stirred for was then refov er re pressure.
resi due f\ﬁ%ﬂi Pl‘leisvreéﬂ @wadt9écg afitherdegired pgodugt as@fdeepepurple eciei cﬁhlr:brwad é4and

filtere erc§9t| ﬁggmgﬁ%rfsﬁmvrg sudé&ﬂ?(omlliaféig%?ﬁ]e%rﬁ y(vgﬁdlﬁﬁ}{ﬁdsgldg d k)l%ﬁli.l(ce

solid. . The residue left -of the frit xtracte |onaTi 100
m. o n@ﬁﬁ}&“&%ﬂt@ﬁhf@rheﬁ@ The sol vent was renpved under reduced pressure.

Th lid r |
noxane vias. adGORg; o6, o). 1A tht 95, 59R% U8 B, 069, 209 AT o
frit, waldiddow . 9h(s30H)b.831d, HElk Ma =heiHd), 76d (fu DA un FETUGRT7 pe7e¥5qur, 6H),0 gi ve

-1.95g0,f4 d&y r t d e solid. Yield was 64.2
percent. %gl Z%gr(rgs §13?(g>}ﬁstJ§Ucture (ORTEP) of the conpl ex was

obt ai ned and Exampde4 dd'apmitlonlsf @&(15-dimethylethyl)-2d htiphduyl-24((1,2,3,50,(4£6P8) S:
( S, d JH H lﬂ% 47 (d, 2H,
33020 2oy dll—'& o é%ﬂé’ Y- 1 gdé" 54 Bf%aé?iﬂ“‘%ﬁj' Ridirghy mium o6 (0 qh
3JHH=7.7 I-Hz)he d?ytﬂox'b 433@ (fmlchﬁjfb(}N-( I dlmitlﬁle(hyl) 16H}iphehyB89-((13,3,34f)a-n B3- 13 (d,
1H, 3JH 5:8..4 . - i on. of
(N- (1, 1*“33 TRV 57?%5°r3'?’x€5?‘>§.f€ﬁ‘sm- y )S'E"’ Jmigatg-(ZorNoYitgnjumy (0.7mmol) was
(1, 3- d| w;sdwldehl-Bﬁsrm ofttiiéthyl -ethe). 'I]d—thnsrsdlanexii Y ImIs117a manoinef Melli2d )6-Nihn etherpt hyI t
i tanium/n box04
ai oni or SPRedebE sty e ber o2 minyie pegpd. At hesdgition of et yas;
(1, 25di hwdpletca,mhe snmtwdoi'a.s ztuyéd foz’Lw mninmes- Thenl t)usmhamrenﬁi»ed Rder rddugdd t ani um
ETE (7? 7 esgur 3nd t?éj I:'Vgl ue ?)%acéte ?{iﬁOf ) | Stmll of tcﬁggn%rand lbmon gPered Ith%n 1.1
ﬁltrate 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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was added dropwi se while stirring over a 2 mnute period. After the
addition of MeLi was 25 conpleted, the solution was stirred for 50 m nutes.
Then the et her was renoved under reduced pressure and the residue

T st o evaporaeais a8 aloa T, Bs brhndnSy b B B0 s e oea
P ot e S gl s e,
first fr&ti@ isT i iZo T SHGP (& By Ve MO8 2B B0
tlhrslsg il { ?H%sas He, ‘gi. .yesilszrmsphng (?agghqt fﬁmHLm&O‘i 22-:n32 gﬂaﬂpﬂw IT@G o3,

| e wa rs ractl | SS0Il ve 1N
%/ol uefe 4?33@(%8’0&%[3%6[ ggﬁ-lzo*ﬂhg 9 Ir'IeJ'c' ngéﬁ‘éz §JFW€ LZHEH 8- Wa@"

filter edz&md{zp}.lt into a freezer (- 27C) over ni ght. The sol vent was decant ed
and the resul red crystals were d with hexane and dried under

reduced pr essdr(é{ ﬁb(%bs 88-234C b, 5lt7n‘e(cd%§§ 8((IBbaaét (CIMISTSHIGE®, 83-y5t al
X- d
ray str e(@,'?t L3 EE’% 69fc iﬁ)elzaqwﬁﬁéé\@@f@&tsg' 1@?@3 ?@63 12% 36%%); 5] 95’“0(98

as Figur attac hereto. - ,
- 3H, 1112fCl4, B?ézésmgﬁ 138 @1()‘37)43990(@0 1313329 fqut- )= 361311 (7319)113%671(@22)4 82

(d, 241, Zd’rhﬁ(qgat 215, d'iz(quh)ll%h 95%61&5%([53 93l (qltht }HZ) 6,70 (t, | H 3JHH-=
7.8 Hz, t HH=133H, H15), 6.99 (t,
1 H 3JH, H = fCKQeEt; 5H§)21(n -1Edld 8-9H4, CB2H56.3Ha="Y6u5 M9 HAJEII = 3.0 Hz, H -

U} 7. 70 (PR Brfhgratydoffgnbighy yigadpdand G gl iy, 5 0

4JH. H = ia,zmz-:«i-(mmydra ZIEISQMOI-EH)-lmﬁ)ien-l3![)31{3nh§nu(dﬁ§[l§)—N8—t&5niﬂi:h (C1 |

), 51.21 (Cl2), 56.32 (Cl3), 56.61 ., 57.54 (C1O, 83.15 (C 1), 105.39
.62 (C5), 125.18 (CB), 125.36 (C4),
128.82 (C7), 130.00, 130.13, 133.49 (quat.).

(C2), 122.69 (C 15)
127.35 (Cl6),_128
136.31 (C19), 13 10 137. 45 (quat.), 137.61 (quat.), .137.95
(quat.), 143.93 SC 1 D6) S 51.21 (g, 'Jc.H = 118.9 Hz, C 12),
- 56.32 (q, "Jc.H 9. 9\Hz/ ). Exanple 5 Preparation of

dlchloro(N-(l et hyl r‘fhyl) 1,1-di(p-tolyl)-1-((1, 2, 3,

3a, 7a-Tl)  3- (13d|hy,_qlg H-|50|ndol-2-y-l)_
1H i nden- 1-yl ) sil anaminad 0eH:2- ) -N-)-tiitani um O N GL H3C7 H3C CH3 15 (A)
Preparation of N-(tert-butyl)-N-(1,]I |
p-tolyl)-1- (3(!()1Peammmrqﬁ\m&m@gmm«l,z-pyﬂoyyl)-nﬂ-(memnydr)mn ;sbmamml)& \
HN-, t- Bupgy. -indenyl)silyl)amine

U

HN\t Bu

To a 1.70 g (5.35 mmol) cf N-(tert-butyl)-N-(1-chloro-1 1-d|(3-p-tolyl)sxlylamme dissolved
in 20 mL of THF was added 1.279 g (5.35 mmol) of 1 (lH 3-indenyl)-1-(2, 3-dlhydro-lH-
20 lsomdolmyl) 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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To a 1.70 g (5.35 mol) cfN-(tert-butyl)-N(1-chloro-1,1-di(3 :
p-tolyl)silylamne dissolved in 20 nL of THE was added 1.279 g (5.35 muol)
of 1-(I H 3- |ndenyl) 1- (2 3- d| hydro- | H 20 isoindolinyl) lithiumsalt

di ssolved in 20 nL ter the reaction mxture was stirred for 9 h

T
and then sol véﬁﬁc%é rlé%ﬁlé)ﬁ) Fritlels: FBROEGE WDt Lifde IHTHen T d Si BRI 3G
exzI racgI S SALTANISEC ) m_z) afs7 (@qmm acnpl ‘ml:)t%se@ 190Uy enb. 1\4@23 wmrzlygﬁl }mger
R A R T T I
(d, 1 H3J§9H7|gm)1 5 Hz), 4. 39 (d 1 H ZJHH=11.1 Hz), 4.57 (d, 1H
ZIHH=11.7 i d, 3JHH=.2.1 Hz), 6.9-7.22

(d, P H 3JH HiLfﬂ (@s%l% 217376%1 431 3378,141.0839.05, )5686 90428, 12(78&712%9?23184

gi H3$ —21124871 Ho, 84712%?98§ ﬂzs 25, 'rbs 523%‘;& 1327 99‘5 6557-%288 155&%@% 9%1;%@3'%@1; f?:», 84,

124. 71, @2&581@9022641@@, 1415239 2‘9348128 52 129 05, 132.99, 133.68, 135.08,
135. 90, 136. Oy Prdfariflon of-NQrePuttBN-A%-p-tot)-7-(1,3- 1 0P 2 plidfndfi-2- PR

Preparation o ) o _
N- (t ert -ipdenyDyilylapuine; dilithjug alt] - (1, 3- di hydr o- 2Hi soi ndol - 2-yl ) - 1H

IC gﬁflg?/'m) f]'gl yl%@z{%(ﬂ%L h?kinbk&h c%?lalxwi'goz 755 A589 n{Hmlf‘@ﬁf‘m?eQ H&yl?ﬂ -(1,1-p-

e N-(tert but
tol yl) - 2tolyB=1¢3; (Bﬁdilhﬁm-%&fﬂw b?ﬂ&ollﬁ-zldwypsmyll-)ammaﬂ}lasi@dlm r)lémf hé Mas added

7.4 L ofur} sEuddn DuBHE hd BRI i h-BRYY. hgalo@c}#e&;s.fa% a‘ﬂéeaHbe Au-eﬁ%hn for¥§l | ow

preci pitate appeared. After stirring f ow preC|p tate was

col | ect dbe YsHow pracinitate yeas weldecigdion afris washedwith R xi28yelnef hexpre, and dsigd yndgs

reduced p&R " r Y| eld
reduced peﬁgﬁst%ukgoﬁ Y8283 %g?mg pﬂduétfaga?émgoﬂvd@ﬁ ﬂel?%als(?W6$Q}ﬁ,’gr§1 (.

6. 245(s, 1H), HACd) prh- 172 9H)62@t7 (% 6H). 4151 G, 35H62 145, 9 H, G5 (m, 2HD35. 9, ‘EHH)

T2 esBg e i, BBl o B I, 9, g W .

112. 93, L 15Hz11§: H) (Cdxps: 229 6512&83052 46,29.88(95.382112198, 1 145, 185.78,26. 94,

127. 30, 1

di el of AL A0 0z pdifs Pohap, (e arftabos (Sl ASE SO0 B,

I(1 3-di hydr o-(QH-Pirspnrm:m et%hym)mlﬁm-(l mdihpetlhglyi_ll_nﬁmll,mamdlﬁtD(((2,§)33Np)ﬁ)+216aPr:_ umf
n e X . (0] |. - suspended 1 n (0]
THFtZBT Qi%! %‘C}' Iy 'f%?f,‘fﬂ-fr)?bgﬁ? “%'%‘.‘IESE%%B?’&““ F%%%‘Ewmﬁ yI)-N-(1,1 .

' 8 ][ o![ Kl )-1- ( 11;1 Bredryl'wurl(ﬁz BH#.39 mnetd) of ZAC(THEF Hwasrsospeydelisn lzg'hlLarﬁTmE To _
iLithi

sol uti o#mm%@tioﬁgénfos%% (;Arelgd1I1 ‘? ?gggl(tmfbug_ﬁg??tp ﬁ?@ﬁdl mé}'d by 4g zg) '5?'“%1)' 1

(2: 75 mybtIH-indenyheityd)dmaned dititéur? Salsdissotved im 38arsL. of THF wds ddaled ﬁrﬁhlm lmnnTﬂ'be THE

th T t t d

W th 6o pREEAITk FERYERE RREREHfe NG SARCHIE 5 Wil WS Bt aRe T

r eddZed spnewswasestifredfor 6Qman. bTeCRIE wysthed ﬂemnadsmﬂardcdubmlansuma”ﬁheaddw ( 30

m) and vJap ﬂrspé)&r%gted with 60 mL of methylene chlqride_ and filtered. Solvent was removed under

reduced pressure leaving a black crystalline solid. Hexane was added (30 mL) and th¢ black

7.56

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 produ‘ct as a deep purple solid.

30  Yield was 88.2 percent.

| 'H (THF-dg) &: 1.40 (s, 9H), 2.46 (s, 3H), 2.48 (s, 3H), 5.07 (d, 2H, /.y = 12.3 Hz), 5.45 (d,

2H, Y.y = 12.6 Hz), 5.93 (s, 1H), 6.95 (d, 1H, 3JH.H =9.0 Hz), 7.08 (@, 1H, *Jyy=178 Hz), 7.15-7.4
(m, 9H), 7.76 (d, 1H, S = 7.8 Hz), 7.82 (4, 1H, "Jyu="7.5 Hz), 8.05 d, 1H, >y =8.7Hz).
BC{'H} (THF-ds) 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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suspension was stirred for 10 hour. The solids were collected on a frit,
~washed with 30 nL 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-d8) 6: 1.40 (s, 9H), 2.46 (s, 3H), 2.48 (s, 3H), 5.07 (d,
2H 2JH H= 12E3ample 6 Breparativp of N1, Rdinkethytethyl)-d,1Hdi)p-tdyOB((( 2,3,3k,1d)m)-B. 95

"6 (o, GoHE -'sojnﬁogz Syt oben s G ey iindigs (07 1),

3JHH = 8.7 Hz). "C{ HF d8) 6. 21.76, 33.38, 56.87, 61.41,
94.5, 107.95, 122. 86, 27.84, 127.92, 128.40, 128. 49,
129. 36, 129.79 3. 23 135 79, 136.43, 136.73, 141.02, 141.22,
150. 14. -79 Exanyp Pr £ tlon of (N- (1, 1-di met hyl et hyl ) - 11d1
p-tolyl-1-((1, 2, 3 'rI) 3-di hydro-2Hi soin dol - 2y|) 1
Hinden-1-yl)sil g ' Hao- - dimethyltita ni umN i.-"""rCH3 N
"CHs H3C HC CHgl In th drybo ®.50 g of _ o
dichloro(N-(1,7I-dinethylethyl)-1,1-dip-tolyl-1-((1,2,3,3a,7a-rl)}3-. 5
(1, 3-di hydro- 2H-i soi nagt- él )-1Hinden-1-yl)silanam nato-(2-)-N)titanium
conmpl ex (0.79 rrrml) waﬂ@ll Holved in 30 mL of diethyl ether. To this
solution, 1.14 nL w%ﬂof MeLi (1.6 Min ether) was added dropw se
while stirrinQ ‘BQ/@W"% 01508 ‘@Jl‘ﬁ'ém'bhl'dmweth)ﬂ)elAd@ﬁmbﬂrld(l%ﬁaﬂamk}
conplset ed,3_§ilfirs Ohididid1- Y‘@g—ﬁi-ﬁd’d&? 4 yfl Qilanimhaldd -e)—J\I\% Eﬁﬂﬂcoﬁy@{m%ﬁm&ﬁwved

under reducedﬁ&ressure he resi ue extrac hexane
Hexane wA3s digsalyedia 30miecef diethylcther. pFethissplution 1g|i4\mh@1 -6 mmeql) ef Mekif1.6iMén

mat o1 Al ecitivs 38kd dopiise WhitBtbvera RRifthe foritl, Aln Alne} G480 BEME s )

hexane, filtered he sol uti onh was reezer

days. Theomplsters the %@q%ﬁnﬂe@@&ﬁéé@wa jethiflecthes 3@ mmfgvecimy@qramcwmr@ss'nas hed

Wi th col ghafiReRA8uetRBactld With 45 WL of hEQHE %ﬁﬁ@@%&wé@u&iﬁgfﬁd&éﬁ F%
product. Yield was 33.3 percent 1H (Co 8

(s, 19n)  siving o rederystpline materigl. (Ehlssqh)iwaads@h(@ in gpout mgtjﬂqiqentmmjzs

4 83 d soiu Wi Ul e e
Hz, | gJ ek, g}aﬁé‘ﬁa‘fd)d!'éL of ‘“"? as?mpﬁﬁ’(l\hﬁ 730 ({7 E%fé % é"ﬁ%ﬁ'ﬁ%‘ﬁn
(d, 1H, desanied and hezesuiting crystals were washed withy cﬂdilexmesnmgyed endedrefieked prgssuge) H- H=

7.8 Hz) .10 b3 165 @g@@@tl@l@gﬁg@ 52, 35.30, 50.83, 56.03, 56.66,
57. 65, 83%% 15% 690, 124, 5%" 124,56, 125.06, 125.35, 127.33,

128.98, 129. 08 (05129 52@25 (s1313) 909 (M) 142 (s, % 2612, (5. B3, 295 (136,843 (4. 2H.69, .

139182, 39=317 Hkft3:884d, 2H, Uy = 11.7 Hz), 5.68 (s, 1H), 6.72 (dd, 1H, *Jyu=8.6 Hz, , "z = 6.6
Hz), 6.9-7.2 (m, 11H), 7.30 (d, 1H, >/ = 8.6 Hz).7.71 (d, 1H, *Jyy.y= 8.5 Hz), 7.93 (d, 1H, *Juui=

. 7.8 Hz),8.11 (4, 1H, /iy = 7.8 Hz). PC{'H} (C¢Ds) 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-((1,2,3,32,7a-n)-3-(3,4-

dihydro—2(1H)—isoquinblinyl)—lH-inden—l-yl)silanaminato-(Z-)-N—)-titanium

,172'

(A) Preparation of 1,2,3,4-tetrahydro-2-(1H-inden-3-yl)-isoquinoline
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20 Exanple 7 _

dl chloro(N- (1, 1-dinethylethyl)-1,1-dinmethyl-1-((1, 2, 3,3a,7a-r1)-3-(3, 4-

di hydr o-2(1H) -i soqui nol i nyl)-1H i nden- 1- yI)S|Ianan1nato (2-)-N}titanium G

MeO" \N  H3C 1& H3C CH3 (A) Preparation of

1, 2, 3,4-tetrahydro- 2- (}RQden-3-yl)-isoquinoline -80

Tet r ahydr oi soqui nol i ne grich Chem cal, 18.0g, 135.1 mmol ), 1-indanone

(10.0 g, 75.1 mol 705 (2.30g, 16.1 mml) in 150 nlL of toluene were

stirred under nitrogen and refluxed for 10 h with water renoval via a Dean

Stark apparatus. Upo ooling a large anbunt of fine white 5 powder .

preci pitated (as am he phosphate salts). The dark green sol ution was

filtered unde > ough a medium porosity frit and assayed by NVR after

t ol une renova alb 85:15 nole ratio of product to ketone). Solvent was

evapor at ed and>~ndanone/ anm ne (about 3.0 g) was rempved in vacuo (90-160 C

T v Tehnfiisoq IR QBRRS ORGSO 13%%"?&@@ ldBag (R0 pors eS| due
ere een

recover ed under |ner gl vi ng oi [, 95
per cent mnel)dnd PeRs (2308 &6. 1mrmlbuddéﬁ mleef talnat dl!hﬂqmdrozwnd\rﬁﬂbxed

Showed |65 o bR RERS P DER G oardtl GW i o pt0 syl bl

4 11 5( S pcmdyr prgipipptedi(as aJmn@plspsﬂzate salty), TBe dark grien sduti_xmsvaqziltc@ai)unéerm (t,

135, l(q) %ﬂmeséé'gpgrﬁéyl B edi’gwg%éd%é g‘%@f(ﬁb}’ﬁgﬁqﬁ%ﬁlﬁ rafio of

120. 2, 1Rvedugtto 59056) §elvvntvese9a,poxz«9edan45mm@mw (6biuaiB.O¢) @astenoNed 7. 1361,

f ound: t
19005 4 iaci e {E% % BRORE A6HD. Ome process was stopped pnd the erude enapine sesiduc |
1,2, 3, 4- m@wclahmeou@némhnﬂ%m@ng/mogeﬁdmk redgreem of11%5 Bucen6@ield. Mhekudeas

di ss@l v &4n&§ tirring
(emel(rbla gﬂ%iug&ﬁgg%u}i%k ﬁ%g% m. o %%hmgéq%?% B lq:g{)?ts adt%agédropvvl se over
15 min-and t HE (EdPaBi BHO @emHM&E 7.29i(d, Wi0Hp, IH) 618517.20 Ionj GIK), 5.34 (¢,
precipit t tir _ hi a
flocculéﬁ%bg% lgﬁqPﬁ(qun 950&’ é?@h%ﬁgg fﬂh}ﬁ)ghyabfa%ggbﬁzﬁkent
was decant ed '%ﬂﬂ[ﬁﬂ} ((&Dg)fmlmg (dDr 14«3@;@& Yal, h3in)@) IB%Sﬁlf) MGXaE%}SOS (r1ﬂ2)6.4fl ne
tan po | wi t exane to give
12.5 M?E\%\Q@tﬁﬁh%%ef 12@ zl’ll(#gt‘e,ggst-mo?fc?\g@sgpgof or ange powder was

obt al|5ned f r orHRMS: Caleplateld CQHnWaS‘hkUSG\M fobn® @433 hexane, and conbined with
the first cr 81 S3 f.rer _yacuum
drying (89 pgﬁcen ylg?li’j1 ttloiﬂ% %L?ﬂy%"?éo‘gﬁ’la'#‘%’ yn})"s M9 nghéehr‘lam n\e‘ was
about 90

N
| Li |
_ Crude 1,2,3,4-teh-ahjdro-2-_(lH-inden-3-yl)-isoquinoline (15.0g, 60.6 mmol) was dissolved
" in 80 mL toluene and 150 mL hexane was added with stiring (emerald green solution). 38 mL of
ZQ | 1.6M n-BuLi was added dropwise 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 hexahe (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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percent. 'H(THF D8) S: 7.34 (m 1H), 7.22 (m 1H), 6.99-7.14 (m 414),
6.34-6.44 (m 3H), 5.585 (d, J=3.4 Hz, 1H), 4.16 (s, 2H), 3.29 (t,
J=5.8Hz, 2H), 3.01(t, J=5.8Hz, 2H) 5 13C (1H APT) (THF D8) 6: 138.5 (Q),
136. 1(q) 129.3, -127.7(q), 126.9, 126.0, 125.8, 125.4(q),; 119.6, 117.3,
113.7, 19k @,er ¥:08ur8 dryBal (B9 pBiterd y{eGH2 The Edima(edifR)ity of dtafiing Chihine wasAbout 90
Preparat f N(tert-butyl)-N(1,1-dinethyl-I-(3-(3,4-dihydro-2(1H)-

i soqui no |ny -1 Hin denyl)silyl)amne cP Me2SNNH 10 A sol ution of

1, 2|59, 4- tetrahydrmm)(&msnm@lemﬁmlzxml ﬂqlixgasaqlmgm hﬂ%gBﬁf_ﬂ T llghﬁ 5?3891(d15- 8
mo in n mn 0 a SOl utl on
Nt e t o s 1D T oS0 T et Rl s iRttt 2. 6 g 1508 o)
Aftersthe addl’cwﬂmpm@mb% ¢3éb€q)rmqwom93m1ﬁwm@§ 12klof iﬁdfi]e Cesi due

overnight. The solvent was then renpved under reduced pressureé

was ext r Bsidad W4 1héRaha. 7ath2¥H85§cﬁ4lﬁ A (@Hh)té}'é(@Hz)rﬁbS@H:)ent was t hen
renoved under (e eld was 99
removed under (EPHpRthddd NRASEHINA Mue oL A0l Pufidliglsaih e 0 vas 99
3.4 (m wmn@mxl)(lﬁ-mﬂenyl)syehzlymec) 4, 25(m 2H), 5.8 (s, 1H), 7.2 (m 6H),
7.5 (m 21-1) 13C{1H(CDGL3) 6: -1.1, -0.1, 29.2,33.9,44.0,49.3,49.5, 53.7

113. 1, 119.4, 123.5, - 124. 2, 125. 7, 126.1, 126.5, 128 9, 134.4,
134. 8, 140.4, 145.8, 15_

0 (D) Preparation of

pt hyl - 1- (3- (2- (3, 4-di hydro-2(1H) -
isoquinotinyl)-lk#iné- yl)silyl)amne, dilithiumsalt. In the drybox 5.85 ¢
Q- butyl )-N- (1, 1-dinmethyl-1-(3-(2-(3, 4-di hydro-

{H-i ndenyl )silyl)am ne was conbi ned with 150 nL of
hexane. To thirs % i 5m, (31.2 nmol) of n-BuLi. (1.6 M was added
dropw se in about 10 m nutes. Upon 25 conplete addition of the n-BuLi the
sol ution was Stirnﬁgﬁpuengght. The resulting precipitate was collected
via filtration, washed witR 50 nL hexane and dried under reduced pressure

}:’?eglg\r/ S t |5 O:]' g;? solutxon oqu,i 3 9 te%'agydrggwgr mdezl-iie-yl -1s\gq@E'm§15me%?thxr61 rs]zglt (4_08g2, lg%)
di chl or ofuhbl} in 8D-riL W THY Ivess hytded-within £h mﬂ fyd 60 mL (THFZsoRutid@ N/@erfbutd)-N-(1-

I( 3m4 di M FR1 %gdl r'n_gthylgl?)q"]almrilr(x)el bryl,AS % mmo sjeﬂﬁel ﬂYe! Qdﬁltgoxair\]vaag]cgn%lgté g.hze-rgclt\ljzn): -titan
N- (tert -noxtuy ‘)/aSNtx(T&d dveniplat e sdlw{n’ﬁ w@aSthén thinfoyeld and2f detificed $£t@|slir€] Ol'licl’tyélduelH-

e\ Al AT sl O TS S5l
molly s wpsgseursleaving £.83 @Of ptodoét. Witid was $®pertdnt. PbCl 2 (4.65 g, 16. 7 mol ) was
~added as a salji @pc])3 .65 59" GSY, § 20296 L8 &L b 6% an 2?[?‘15' poaeuly
benzylic), 4.25(m, 2H), 5.8 (s, 1H), 7.2 (m, 6H), 7.5 (m, 2H)
Bey H}(CDCl;)S -1.1,-0.1, 29.2,33.9, 44.0, 49.3, 49.5, 537 113.1,119.4,123.5, 123.8,
124.2,125.7, 126.1, 1265 128.9, 134.4, 134.8, 140.4, 145.8, 150.6.
20 (D) Preparation of N-(fert-butyl)-N-(1, l—dlmethyl-l-(3—(2—(3 4-d1hydro—2(1H)—
lsoqumolmyl)-lH-mdenyl)snlyl)amme, dilithium salt.
- In the drybox 5.85 g (15.5 mmol) of N-(tert-butyl)-N-(l;l-dim‘ethyl-l-(3-(2-(3;4-dihydro-
2( lH)—isoquinolinyl)-lH-indcnyl)silyl)aniine was combihed with 150 mL of hexane. To this
solution 19.5 mL (31.2 mmol) of n-BuLi (1.6 M) was added dropwise in about 10 mihut_es. Upon '
25  complete addition of the. n-BuLi the solution was stirred overnight. The resulting precipitat'c was
collected via ﬁltranon washed with 50 mL hexane and dried under reduced pressure to give 5.1 gof

an off-orange powder. Yield was 85 percent.
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hour. The sol vent was renoved under reduced pressure. The residue was
extracted with 100 nL of toluene, 150 nL of hexane were added and finally -
the m xture was filtered. The residue was washed with 3 x 60 nL of a

t ol uene- hexane = 1/3 mi xture. The residue was dried in vacuo to give 10
5.0 g of fine(@® Hcdpapﬂwﬂexfdjéﬂlm'o(N}(hB-uuhéthyleﬁhsl)-fl;ledkﬁelﬂql—fli—(l(l z,aah,aa-nm:e

P aced | Ry A8« SR 05y Soudindy PR SGhAGR 0, 1 71
2H) [3 6 (m NHor-bByl3-N-(h, 1-dirhethyl- 1{(3-(3?,4(dfhydﬂ° Jﬂ)H) 40@1"6611.:13/11-1!'1}] 6.0 (s, 1

B i

15 126. 8soldtRf. vias adR t3a TK&&IHF),IQEM @, 251BEmrol) Pertionn 20PE of TRIFe patentl,on

(3. o npo (e o7 Ukl ot #8 Fasdl 4t otespp ke e iy adispnd) o

hyI tit abournNThédédlvent was. rem&/ed\under reduved MEWuM? ThéslresiduHﬁfG‘s &lficted with 100 mL of

Dl( E:rlﬂ, (2),r g %gl?é%?'n :hﬁyl §\ ¥%3d314 éﬁqlgqgﬁa% m%re was filtered. The residue was
is oqui nobvmea with Bhxi Godﬂ]:lofa mlh)ead: hé&padE=nA Nixtute. )Tﬂu-réslduet\aaa idriea {nkAc 1@ givél. 5

et her. Then 28.2 (45. 1 ) of MeLi
(1 6 ?%fé‘f*@( i The %otbgﬂﬁqaﬂsgremrt}w mmnnmrsglac%l@ ﬂe%égfa?%?e of
t he mi xtwcenddawaassog\ﬁrmm@&ecpif@ld%@@adeﬂthe m xture changed - from deep

le to d d tirred f h Th | atil
Pere then 1 ot D i, fRG REP e r D s n S i G VDY RSK @ aHY (3 x
100 ) puoddf iHny, 04 1HY], etoqb m)2§7@d,amrw<@om) e@r(hmi:l?ds(ﬁb,ezm Itrate was
dried under rg e%gle}ﬁcé essur sol ved hexane and

filtered, |eav )Y lc?a|3|§ ?%§’|38L7@48 Tnd- 336} ﬁrtq207n1\'/\%§ 1261404%6:B. 426-Bt and

over ng gh]zagup_g]g 126 8ep3er 1350136l gsoere formed. and the sol ution was
decant ed, the crysta s were washed with cold hexane to give a mass of

orange red crExample 8(Rreggration of N-¢hi-dimethylsthyd- 5 dimeshylgh .2 uia Tatry-3-
materl al 3 fba\ad _ 2 rcent).
matert ((Cé"!ﬁémm) ?‘%&(Pﬁi bci\ﬁ olu}Q O)Eh‘i' i ﬁliafﬁsugnfmﬁaﬁé%za)-lv )ﬁmﬁ@thgl ééﬁml,ﬁ?l ol
9H), 2.6(m 1H), 28(m 1H) . H),36(mIH),44(ddm2H)
5.9 (s, 1 H, 6. H) , , 7.1 (m 1H, 7.5(d IH, 7.7
(d, 1H. 13{'H ‘ .5 29.9, 34.5, 49.0, 51.7, 53.0, 55.1,
58.2, 84.9, 108.8, 124 8, 125.2, 126.0, 126.2, 126.6, 126.7, 129.0,
133.2, 134.5, 134. 5 Exanple 9 Preparation of

di chl or o( N- ( 1 Meegyi thyT hI) 1,1-dip henyl-1-((1, 2,3, 3a, 7a-
r))-3-(3,4-diIN ro (‘21 é%qumollnyl) -1H-1 nden- lyI)S|Ianamnato(2) N-

)-titanium cP J
Hscac CHs

Dichloro(N-( l,l—dimethylethyl_)-l,l-dimethyl-l-((l,2,3,3a,7a-r|)-3-(2-( 1,2,3,4-tetrahydro-
20  isoquinoline))-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (10.6 g, 21.5 mmol) were dissolved 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 thfough a
25  diatomaceous earth bed. The filtrate was dried under reduced pressure, re-dissolved in 250 mL of
hexane and filtered, leaﬁng 1 g of dark residue. The solution was allowed to stand dvemight 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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Tid2 Ph2SiN (A) Preparation of ' _
N-(tent-butyl)-N(1, 1d|phenyl-l-(3(34d|hydro 2(1A)- isoq uinolinyl)-1
H i ndenyl)silyl)amne N Ph2SiNH 10 A sol ution of _

1- (I H 3-indenyl)-3-(3, 4-di hydro-2(1H)-i soquinolinyl) lithiumsalt (1.0 g,
3.95 mol) i 'H20:D¢).5 0.0 (sTBH),Was(satided. 7\@ t318),10.9L@, 3IH)N1. 5(@95) Zz()s(leHHEaz(m,

ol ) | AF s s R ot 3t @Bt R BT BP0, Kl oS e 1y o 7

over ni ghy.s (Erhe{)sm v@nn?]w%@{'ﬁm@wfmwed | SUIOE B4, seﬁtocsmps:mssness irse 9f esi due

15 was extracte lution filtered throu

di at onacét® léétP{ 148710 % d R4 Brk26\3a §26-9. 126 Ty @9 B3 -2u h3fed, 1 ﬁéauk’gc? pressure
| eaviqng 1. 75 I i f dicHdfo L f32.7a-
N (1 ot Dt y) (L Rp S Ftephraadh Bt Bckiifo (ARSI ey, PuRARGA L RR200a,
i soqui noh)-By3.-dihydrerdddtijoquinplin il Heinden-l iyl)silanamipake-(2-rNehtitadivpghbox 1.7 ¢
(3.4 mol) of N-(tert-buty (1, 1-di phenyl -1-(3-(3, 4-di hydro-2(IH)- 20
i soqui nolinyl)-1Hindenyl \\)anine were dissolved in 60 nL of hexane. To
this solution, 4.35 1 ) of n-BuLi (1.6 M was added dropwi se in

+=¢ addition -84 of the n-BulLi, the solution
wIh£ resulting precipitate was collected via

about 5 m nutes. Upo
was stirred overnight
filtration, washed with 40 nL hexane and dried under reduced pressure to
give 1.5 g of S Yield was 86 percent. (C) Preparation of
i ethrl) 1, 1-di phenyl -1-((1,2,3,3a,7a-r))-3- 5

nyI) 1H i nden- 1- yl)siIananinato-(2-)}N—)-titan
- Bi phenyl - |

ium. N (tert-but
-(3-(3, 4-di hydro- 2( i nolinyl)- 1H|ndenyI)S|IyI)am ne, dilithium
salt (1.5 g, 2.9- rssolved in 40 nL of THF. This solution was
added to a TiCl3(THF)3 (1.08 g, 2.9 mml) suspension in.40 nL of THF. After
| "h, PbA 2 (05 Breparationf mér)-bm ﬁ@Qilﬁfenﬂ ls@(Bdu-dlﬁﬁﬁ'o[ﬁ ion mxture
was then sti rred an_addi tional hour. . solvent was rem)ved under
reduced isp@uneliny)-tHrindepy)sfyRamjine extract ed with 60 mL of toluene and the
m xture was filtered through—li at omaceous earth. The filtrate was dried in
vacuum and the residue wés \Nturated with hexane. The residue was then
filtered, washed w t h/hexa ond dried in vacuumto give 1.4 g of deep

bl ack- pur pl e product.\Yi I~was 77 percent. 1H (C6D6) 8: 1.6 (s, 3H), 2.6
(m 2H), [3.5(m 1H,N3B (m 1H], [4.1 (d, 1H), 4.9 (d, 1H], 15 6.2
(s, ' H, 6.6 (d_1H,/6.8(m 3H), 7.0 (m 4H, 7.3 (m 6H), 7.4 (d, 111),
7.6 (d, IM 8. : _ :

| PhZSlNH‘é
10 |

A solunon of 1-(1H-3- mdenyl)-3 -(3,4-dihydro-2(1H)-isoquinolinyl) 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-l,l-dlphenylsﬂyl)amme (1.14 g, 3.95 mmol). After the addition was complete the reaction

yl) {N-AL,

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) Preparatlon of N-(tert-butyl)-N-(1,1-diphenyl-1- (3-(3 4-dihydre-2(1H)-
lsoqumolmyl) IH-mdenyl)silyl)amme, dilithium salt '
In the drybox 1.7 g (3.4 mmol) of N-(sert-butyl)-N-(i,1-diphenyl- l-(3 (3,4-dihydro-2(1H)-
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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8.1 (d, 2H). 13C('H)(CeD6) 5: 29.5, 33.5, 48.8, 51.8, 61.1, 112.2, 125.3,
- 126.3, 126.8, 128.1, 128.6, 128.7, 129.6, 130.78, 130.84, 133.5, 134.9,
136.5, 151.1. Exanple 10 Preparation of
(N-(1, 1-di methylethyl)-1, 1-di phenyl -1-((1, 2, 3, 3a, 7a-q) - 3-
, 4-di h;odthy-nZlQlﬂ!.HDthep sdtion vals istiryéd) oviirtighty dEhe + dsulting @rdc@natmwaatojle(:@d yiaN- )

(3
([j): et .hyl % %nl \9%11 h%%ﬁ, hl%alalg axlld (819.91 Ncéegfgdlj?ed pressure to tnglve 1.5 g of product.

chloro phen
-((1, 2, BSﬁddi\as%berébn(B 4- di hydro- 2(1H) -

Y] noI nyl nde si |l ana ato -) - -titan
oo e ol Hetanration ottlorogh L) Bedals Lipherb 1400633 WP hoLi
(1.6 M g, hanﬁym.:(quﬁﬁ,u.ﬁmylmlmma&.mgsuahmﬂaﬁuzt)tnq.ﬁ‘:mmﬂne hour. The

vol atil es were rermveq under re ressu e and t'he residue was 25

re-di ssol ved Mgty -(h b‘fitPéFfé’l ér(ér( -Aibydra (1 Drgoquinolipd}-dHpas dried in

vacuum anghehffilyigsnthd, dilBhiuh&sk @wseg,\mmmn dia§ 8isdowed ui .m BEMWﬂFaI‘Iﬁ:sfsbiub&i ed.
The filtrate was concentrated to l;))Ol nt were a ht orange sol

started s pddediqn TETHID 6! %ﬁ»ﬂc? 'Mg é‘&P‘F“ékPPé‘H“W atifeh1 lér%rc&r(?é%l to

give 0.1 19n9ﬁ 7}3&@%3@4 as ¥islidl msre;{éﬁomrxﬁe@tvas m&ﬁdﬁeﬁ%mmo%aphau(m 3H),
1.2 (s , 2.6(m 11-1) 5 (m (m
111) 104, zol(lept “431; {ejnoveélsxda"eéwd Presgyre Jhe resaqye wes ‘B‘“(“PFFdE’FB'G mlcpf(whlerwmd
7.25 (m yRehhixtufe @as(fﬂsereh dﬁ))ug]ﬂdlgtom(a&ous?dégth Bhelallrite wakliriedlia Ghchitin(4=600) 8
29.9, 35.2, 49.0,:52 109. 8, 124.4, 125,16, 125.24, 126.11  126.28,

5 126. 53residyg W?Saﬁmﬂts with hexgng. Thexgsidus was then diftered,3ypshed witohyxaoe and giedin

%ﬁf(? 113&1@? {0 61@ %&f:ﬂeﬂ-lélacklé’tﬁplg proddt®. ‘Qtelﬁxﬁrﬂ?'p%rc%ét Preparation of
, 4-4dl e I me
o B i Btk 5350 3 1 PR o 1) (i A b 2E0) 42 1D,

bi sd({gss: rrwgngtylxmlafé (aemyls)sén{ Isn?w(m hh) 7H?<§ 6H),914 (7 1H), PeSIMe 3.0 (B, - |
di chl or o8¢ 121’5520?3%}@4%1 $1y39)3, 33. ir‘@r%k wll dp 142%2 125.3, 128.37026:8, 128.1.1128.6,

di hydr o- 2&#75199@0'@07% }do)smltkd 51C19119|13¥B)155'1|1anam nato- (2-)-N-)titani um
conplex (1. le 1) was. E artly dissolved in 40 nL of

tol uene. To tgixsmﬁbll@tﬂremranog Gﬂ_(l(wi%t ))1)-1)1-dlphenyl-l_-((l,Z,3,33,7ﬂ-n)-3- :
TagneS | Uk iAol PR B MR o Yol P acded

- dropw se
\/Ti(CH_‘;)z

CoHs~siNc(cry)s
20 CeHs™ : .
Dichloro(N-(1,1 -dimcthylethyl)-l ,1-diphenyl-1-((1 ,2,3,3a,7a-n)—3-(3,4-dihydro-2(lH)—
isoquinolinyl)-1H-inden-1-yl)silanaminato-(2-)-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 10 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 were a
bright orange solid started to pfecipitaté. The solid was collected by filtration and dried to givé-O.l 1

~ gof product. Yield was 47 percent. | | |



15 stirring over a 2 minute period. After the addition of Gignard reagent
" was conpleted, the solution was stirred for 4 h. A proton NMR spectrum of
the solution showed the conversion to the dialkyl conplex was inconplete.
~ An additional quantity of MyCl CH2TMS solution (2.0 nlL) were added to the

reacti on m xt'B(E€R)E e, 3Ié)a¢12|(s)|3}mDﬂ@r%ﬂm&é(rmtlmrad(mm{)m 28\, 1A A.§/Si S

and rosi (oAl D1 EeChenfs rdtil ¢ £ D 4B Aa s taceb i i

Tol uene (@Wa2H) &guaH)under reduced pressure and the residue was dissol ved

in 20 nmL of he fi T mxturev une_was reduced to 14 nL
and t he vesse|é€ﬁ§(<%‘§35%9r?r§5§ r%ggé ST A0%% 1%?4&2512671@24111@ Hol28t was
decarst ed128138, 12699daBle, 125k, apy 88,abkbNa 30004 613024, 134381 14 893085 1yESh8d Wi th 3
nL of col.d hexane. Dryl ng "under’ reduced pressure gave 0.32 g of pure
conpl ex.1338: 143% csD6) '5: -0.89 (d, 1H, 2JH H= 12.0 Hz), 0.09 (s, 9H), 0.18
(s, 9H), 0.5 . 1o, 0. 95
(d. | H 23 H%H&?pi%f%ﬁ&a@?&";‘g (l(wgk% dﬂea’%ﬁ‘&%’ L "“‘d‘“é"'%?*"’%’%s’a 7"'(1@ ¥
4.85 (s, (lmyydrﬁ-wgst(isdol-lz ¥)-1Hdn@én- I-yhsllanpmina®o-(2-HN=) Iﬂs(mmtthylﬁﬂﬁﬂth?l)G
Hz4JHd—t%HQ,9Hz)7O 7.1 (m 5H), 7.56 (d, 1 H 3JHH=87H), 7.79
~(d, 1 H '5‘ H=28.7 Hz) "C{'H (CeD6) 8. 2.63, 3.14, 3.72, 4.71, 34.18,
57.00, 58.91, 69 7.12, .79, 30 122.61, 123.90, 124. 24,
125. 04, 125. 20, 80, 137.52, 144.66. -86 Exanple 12
Preparation of (N (1 met hyl et hyl ) -1, 1-di phenyl -1-((1, 2, 3, 3a, 7a-rl) - 3-
(1, 3-di hydro- 2H-| sgf ndo\ - 2-yl ) - 1H-i nden-1-yl ) si | anam nato-(2-)-N-)

bi s(tri net hylts t hyt; HoSimepum \r. W 11CH2Si Me3  Phi CH2Si Me3 ~ H3C/
H3C CH3 5 In H{©g® dr e Qf
di chl oro(N- (1, 1- di methyl ethy ) - 13 1- di phenyl -1-((1, 2, 3, 3a, 7a-n) - 3-

(1, 3-di hydro-2Hi soifndol .- 2-yl ) - 1H-|nden 1-yl)silanam nato-(2-)-N)titani um
~conpl ex (0.77 nple 4) was partly dissolved in 25 nL of

di etibyl et her. To th¥s sdlution, 1.62 mL (1.62 nmol) of MyCl CH2TMS (1 Min
ether) was agg e | fter the
addi tion of &gdgbgp\ﬂrlae]gor)‘@-h léﬁlz:eyi Olv?'dkuﬁ%gyslg}@? 39%@99” ?r ed for
2h. Aft érhYde%Z;H-tSblnéOl 2211)-&1'_1 l&@noﬁ-ymaﬂmtv&}mm:w tc#mﬁldm (1.0igng-1gumeli nued

for ano h g;tbqng,cg (3 ure and
t he res%ﬁé lgx racte w%lstgﬁ'E E)H ?f exane iﬁg°2‘§P‘gﬁ on V\Wﬁ?@%@l’%gd ad
the fil Wﬂ%‘%‘@"éﬁi@pé‘h#@d@@nggzm&b@ M énjetberd wps asided drepwi whide t | on

Wi L s e YA a 2IiERRE pEb Ml HeSalitibP of GifhaR el wIESHpRIR)BE sfllida"9
0.334 g of %edgolld gneha ¢ ° % et w P
_ was stirred for 4 h. A proton NMR spectrum of the solution showed the conversion to the dialky!

_complex was incomplete. An additional quantity of MgCICH,TMS solution (2.0 mL) were added to
the reaction mixture and the reaction mixture was stirred bvemight. Analysis by '"H NMR showed
éubstantially compléte conversion to the dialkyl complex and residual quantities of Grignard reagent

20 in the'reaction mixture. Toluene was removed under reduced préssure and the residue was dissolved
in 20 mL of hexane and filtered. The mixture volume was reduced to 14 mL and the vessel was put
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 hexane. Drying under reduced pressure gave 0.32 g of

, pure complex. ' |
25 " 'H(C¢Dg) 5:-0.89 (d, 1H, YUyu = 12.0 Hz), 0.09 (s, 9H), 0.18 (s, 9H), 0.59 (s, 3H), 0.69 (s,

3H), 0.87 (d, 1H, Uy = 11.7 Hz), 0.95 (d, 1H, Yyu = 10.5 Hz), 1.35 (d, 1H, Y= 10.8 Hz), 1.50
(s, 9H), 4.85 (s, 4H), 5.49 (s, 1H), 6.85 (ddd, IH, >/ 4= 8.6 Hz, Jun= 6.6 Hz, “Jyy=0.9 Hz), 7.0-
7.1(m, SH), .56 (d, 1H, *Juu= 8.7 Hz), 7.79 (4, 1H, YJyun= 8.7 Hz).
| “C{'H} (CcDs) 5: 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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‘material was dissolved in about 4 nL of hexane and the vial was put into a
freezer at 15 -27 C overnight. After cooling, the solution was decanted and
the resulting crystalline red solid was washed with cold hexane and the
dri ed under reduced pressure. 'H (C6D6) 5: 0.67 (d, 1H, 2JHH = 11.7 Hz),

0.14 (s, 9H), Edatble(i2, PBiphratibn bO(N-(,1-BirhkthPdétyhi 151-dipheng-a{1,2,3,3822{3-3- 2H) ,

1.68 (s, .75 (.d 2 H = 1 4.89._( . H. 2JH H = )
574 (5, (Rl 3 mge F iHEiden i hiitmibyood  bislpelimaRyl” |
5H), 7.2%tawid6. (m 7H), 7.77 (d, I H 20 3JHH=28.7 Hz), 8.02 (m 2H),
8.12 (m 2H). 13{1H (Ce6D6) 5: 2 3.29, 35.10, 56.81, 58.40, 69. 31,
80.94, 84.08, 1 122. 30 124. 65, 124.70, 125.06, 127.49,
127.90, 128. 05, 83- .90, 133.87, 136.29, 136.72, 137.19,
137.55, 137.77, 145, 87 Exarrpl e 13 Preparatl on of

(I\I—(lldlrrethylet , 1-di phenyl -1-((1, 2,3,3a, 7a-r1)-3-

(3, 4-di.hydro- 2 l-|so '-Fv@inaylle) 1H i nden- 1yI)S|Ia

nam nat o- ( 2-) - )b\( |ﬁb§h¥élmem |yl methyl) titaniumdTD Ti (CH2Si Me3) 2
C6H5, , , ~Si NC( CH3) 3

D chloro(N-(1, 1-di hyl et hyl ) -1, 1- di phenyl - 1- ((1, 2, 3, 3a, 7a- q)-3-(3, 4-di hyd
ro-2(1H) - . isoer g nyl)-1Hi nden- | -yl)silanam nato-(2-)-N—)-t_i tani um
(0.25 g, 0.4 mmol Ha&x h?)le 9) was di ssol ved in 30 nL of toluene. Then 0.8

s o%irr e 1 b iReLR 2o ealeibontl, G dlelobi. e P i B

and t he (esumwommmoﬂm@&pmmem ﬂﬁnmmwzl(zf)nhl)tﬁmdm czﬂﬂgle&l((b 77 a1, Was

O O B R A s i B2 T s b Y S A b
(M, 1.2Mg@CH,IMS (1M iéther) Rasfadded dropwile whild stirBngbover) 2 ménute ﬁéﬁo,d Afer d) ,

73 (a): “Bidmolpretaipye gtgmaiced s sofiign ) vighafospl ande gt e, 26 i 0

[ Si (OH3) &f toludxi. vaas aﬂﬁnd&nth@nﬁzg contirhed 5dt.adother(2hO The ddivent mBctur® wad eino¥ed 124. 4,

124.9, 1 126. 5,:.130. A4, 134, 3

T34 7. OBEPadd vibssudatashe Ag8ic e Wi AERL REpoaRe e SatEgh AR | on

Condi t i oadsthAﬁltratei \quledamrmh@adryh%dlsdme@cmmutei Bxtoagtjén wizh hexeme ofas al uni na
d d f I .

oo 2 SCROBIATLORNL. 0BTl SRS A Sy TR s

corrponentﬂsteaﬂevahdnddl@@i in pboyt nghgx@rlc@nd thie mahgamt mtrobpizer 8 of argon or

nitr pgen 27AC overnight. After cooling, the solution was decanted and the resulting crystalline red sohd

was washed with cold hexane and the dned under reduced pressure.
'H(C6D6)5 0.67 (d, 1H, Y= 11.7 Hz), 0.14 (s, 9H), 0.19 (s, 9H), 1.10 (d, 1H, Y=
11.7 Hz), 1.32 (s, 2H), 1.68 (s, 9H), 4.75 (d, 1H, *Jy.y= 12 Hz), 4.89 (d, 1H, U= 12 Hz), 5.74 (s,
1H),6.71(dd, 1H, *uy=8.3 Hz, *Juu=6.9 Hz), 6.94-7.10 (m, 5H), 7.22-7.36 (m, 7H), 7.77 (4, 1H,
20 Juu=8.7 Hz), 8.02 (m, 2H), 8.12 (m, 2H). | |
“C{'H} (C¢Ds) 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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stirred 2.0 liter reactor is charged with about 740 g of m xed al kanes

sol vent and 118 g of 1-octene conononer. Hydrogen is added as a nol ecul ar
wei ght control agent by differential pressure expansion froma 75 nL
addition tank at 25 psi (0.2 MPa). The reactor is heated to the desired 25
pol ynmeri zat i OExh@pFREI3aPEpAratiof of VI, idbkleitfylebhydt 1)V dphenydi1-@3 B8 18 nj-3- 4
MPa). Metal conplex as a  dilute toluene solution and cocatalyst as dilute
sol ut i onS$AiyErazdEN-sroauizeligyl- 1 inden: knybsilagapinater( 28 bis(teimethylnp| ar rati o
and trangiﬁ{neﬁ§?ttﬁa.ﬁu,§at al yst addition tank and injected into the reactor.
The cocatal yst for all runs except 9-11 was nethyl di (oct adecyl ) anmoni um

t et raki s(pent af |l uoro- phg borate. (The ammoni um cation of which is
derived froma m xturfg o nes avail able -88 comercially as nethyl
bis(tall ow)am ne). TQe cogaral yst for runs 9-11 was tris(pentafluorophenyl -
borane). The pol yneriyg on conditions were maintained for 15 mnutes with
et hyl ene added gn dgnmand. The resulting solution was renoved fromthe
reactor, quen ?"‘\ i sopropyl al cohol, and stabilized by addition of a
t ol uene sol ut ijo L ?gzﬁm#% 5 67 ng/ 100g pol yner of a hindered phenol
ant i oxi dant (I rg&ahoxyM rom C ba Geigy Corporation) and about ‘133
- mg/ 1 OOy pol ymercgf,. alphosphorus stabilizer (lrgafos 168 from G ba Ceigy
Cor poration). Bet PINGOCHDeri zati on runs, a wash cycle was conducted in
whi ch 850 g of ®d al kanes was added to the reactor and the reactor was

heated to 15ODthoTK@glﬁ%Q{hyl‘gﬁggi1@?%1@?@-!1 1,25,3&,%“}31%6{?%&%2 le'% ent

i medi ately before beginnin 1EW P rization ru

r ecov er eioquinalinyiHil-ipgenal -ybslanaminate(2-3-dN-)-titanivm(025 £00.4 miwhitEx20ple Q)was
Density ¥ : e 1A ek \ d\lmtgne' air
and V\henmi?gorm“gé é@%&?’%%??g‘feﬁ"ymeﬁﬁ @ﬁ'g](g]rglé% ng%@bnﬁfyﬁéggwa u s'"ﬁ?) ) are
obt ai nedwersiagdsda The svivgumeSeas siiradifor48 hauss. (Thesalventyas revoved wder reduckd- 015

appar at ug reidifd i =P . ws: W
P 5, B s re ps e byl 68 e, MRPTIER T thE R ied 0T

i nst ¥y neyacuum feeaffard 9-2graf adlarktrad pibyjmiateriglaield was 63perqaabl e 1 Cat al yst Tenp.

Yi el d Density: B,‘)V'B-( b ! - ' ¥, hi 0.4)

140 93.1 4.9 0.896 - '-6'%@’6'12%“% gﬁf??%ﬁ%%@?mégé)g(%@

33.9 1. 800D, HHEM), 3.6 (m)A4£(d), 46 (D, 619 gs,-s HY 66 @)06.960), 29 (m), 7¢Am)d.3 (). ), 2

(0.5) 887.9(B;d2@1)895 - - - _
BC{'H}(CeDg) 5: 2.3, 2.5 [Si(CH;);], 3.1, 3.4 [Si(CH,)3), 29.6, 35.0, 49.5, 53.4, 58.4, 70.0,

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/ 1-Octene Polyinerization Conditions
| - All liquid-and gas feeds were passed through columns of alumina and a decontaminant
20  (Q-5™ catalyst available from Englehardt Chemicals.lnc.) prior to ihrroduction into the reactor.
Catalyst components are handled in a glovebox containing an atmosphere of argon or nitrogen. A
stirred 2.0 litcr 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 heated to the dcsired.
25  polymerization temperature 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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6 Ex. 4 (0.4) 65.1 3.4 0.896 - - -7 Ex. 4 (0.3) 62.0 4.3 0.895 242 1.99
<0.1 8 Ex. 4 (0.3) 61.9 4.3 0.895 - - - 9* TibM(1.5) 58.2 0.8 . 0.898 - -
- 10 Ex. 8 (0.75)3 26.6 0.7 - - - - 11 Ex. 8 (1.0)3 49.5 1.0 - - - - 12 Ex.
8 (0.5) " 24.6 1.0 0.901 - - - 13 Ex. 8 (0.75) " 51.0 1.4 0.901 216 2.15 -

14 Ex. 8cqmmeyiabpasgnehy} b(tgldow)amine). Tie degatalgst (@ rurls 9118 0vaa Fris(pentafluoropleaylt 63
0. 002 4535} Soprboidlon ffaidnsucks afhyed o g myfgdoiPechect flgetfony - ¢
(0.5) 41d@nand5The B9fting solutiop Yagsemaved from3he r48:1d, Redrhed 8B isaAHpRA ak@hol, 21 Ex.
11 (0.1) ,87.8:: . - (0.25) 98.6 8.24 0.895 - - - 23
Ex. 11 (6’&’13‘3%5%%‘3’1‘8".‘@%89&5%°“1°§‘§ Sél.ag"’}:‘f@“%‘if"’f’:gx".b 1 (0.1) 160 57.2 11.9 0.904
é?g 35 gg 67 n%l(Egpolymel(lﬁ.a:h)%ndttb@ p}igncﬁ Sﬁtédiudlamgﬁga;ogm LOSIQ&o?(:?ibiQiei@?. 25) 62.11
26 Ex. 17oErhig e thobe 73 naglope bonsis e bty Sy séetds fobirop Gbagy ©
- 30 Ex. Ggigy Corpbjatibf). 3 2.1 0.896 - - - * conparative, not an exanple of the
i nvention effgcienc ol yner/ titanium 2. mcro | t.. ndex. 190C
(conparati ve P geRA %d%g%’?‘a ?fé’l A eaﬁf’ %geevar?icﬂ%d["f%‘r%n \gﬁ@ b0 S Hindl es
(t - but yl was afidydiio niet reackdriand tha msictoy wa heatadyte | $00%h tThedireantpt yas themerhptied of then
di methyl . . . - . o '
(t- btd:yl heated SoNE kP s {igiely Pgfors besipning a new polymerizatiop - (i ny | ) - 1+ i nden- 1- yI )
si | a?eti t ani uPnlyxdémlfcthovmeépnala%(gahmfnadifzgo;bmsmgﬂmefagbaﬁt 2Wdomtal yst is
tris(pe ny.l. 10 . e [ ration . .
et o bRy QSRR SO Ay BBl s B AR fho @y igmersed i
1) - 3- (1, Betliylbthilrkstodel Miwe metblind2x whined @MMPderobizinet psing a CastomScizaifis ) - N-)
titani urrl‘nstrument Inc. Model CS-127MF-015 apparétus 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.
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N ....S\ Tl tJ C tau ~ FI3C Hc CH3 A) Tetranethylsilane(MClj2
(THF)6 -90 To 40 nL diethyl ether solution of 2.5 g, 15.9 mmol of
Me2Si (CH2Cl ) 2 was added 0.851 g, 35.0 mmol of My turnings. After stirring
overnight, a large anount of white solid "was visible. Solvent was renoved
under reduced pressure and repl aced. w tThbkQ nlL of tetrahydrofuran (THF).
Uggn addi]tion ﬁf THE, of thl.em A gSO|Id Igls ol v%% After stirring an
~additional 24 h.,pabout n S S i on was -
filtered. The fi I%“?‘ateﬁé%%Qt fpegogg[ g%%'\ﬂ o8y 7H ghr!ﬁ“nrg?rlﬁsm vent
was decanted and har ge—r@pk@‘{ €SSu crygﬁl sly\ercagy)@shed with_ col dﬁhexane
(2X20 nl). TheSoITd ¥5 (G TF TEU3IQTUE] g T EQ@UpFd pressure to grve 2.753 ¢
of product as the4THE 561@04) adduct . 554 el flowa9.9dd- 1 PEr cend,; ' HehivR
(THF-d8): 5-1.81 (ss, 484»(0.50. 21« (s, 8&KH),3.4. 76.86sn 28H, THF), 3.66 (m 28H,
THF) 10 13C (1H) é6NVR ExIkt0.4)8) : S - 2690, 9344, 28987 (THF), 8. 46-(THF). B)
di chl oro( N- (1, 1- difnet hia. @(3)l ) - 1% 1- dé201- nes hyloghenyl2421- ((d9 2, 80.Ba, 7a-rl)-3
- (1, 3- dihydro-2H8i soi Bdé[0.9)- y| )= 1H fiRiendd- y|0}883 | anami nat-o- (2-)- N-)
titaniumi) PrepaPhti §PMI1(1. )9 Bu Ph) 385} CI @8 . T@.838 t hr ee- necked 250 nL
round- bot t om f | ask® un&érs(ngj trogen HitrosHhere -eqw pped with a -15 refl ux
condenser and a 25b mE ? ing [ unn#ds 4. BY%g of t ar ni ngs (0.200 nol es) -

were introduced. ;31-br tyl penz h ) and 80 nL of
THE were then addf:% toEx ('eodr oppi ngﬁ‘gjnn}é% Olzo hi %q?l 0 nL of the
br onobenzene/ THF pPTUtE DR FES agiged VoG obAT T stral | anmount

of ethyl brom de. jgThe 50§ k4) ! s“;rr éo‘yntl L |n|t|0at| on . occurred.
The rest of the hnenortmjmeaja/ Tido SOdeut i o4 vvasg‘gflen .ﬁﬁdecbaropm;se to allow
refluxing 20 to orxur ExAbi@s) addhol | o 0T [.fe DROETD benzene/ THF sol ution,

the m xture was h#at edxa0 (0.8¥ | ux: unt4ils the mageesi um was -consuned. The
resulting Gignar? solEatliodé@Swas ‘t hendXd andg er 0886 t 0 235 25(.28L. dr eppi ng

funnel which was?latt &Héd0do a ‘t hr e¥-hedk@d 28% i round--bottom fl ask
under a. ni trogenzégtn%‘sﬁh@‘?é equ] ppefﬁ‘6 vv|3t2H a°18%5fl ux-condenser.-To the
k

. round bottomed fl Pe _ dudg fo%-sowed 25 by Sid4

(15.3g, 0.090 = s 5 wars—added
dropwi se. After fgddlf conpl e,; & th({e0 regg [ nngl xty{Ge wgg refluxed

Y35
for 2h and then aj OV\@.SJ 1&@0900| 1600 TAM 25 0897 181 187 <0.1

28 Ex.12(04) *“ 430 23  0.897 - -
29 Ex. 13(0.15) 140 121 17 0897 - - -
30 Ex.13(05) “ 503 21 089 - - -

* comparative, not an example of the invention
" efficiency, g polymer/ pig titanium _
% micro melt index 190°C, (comparative technique of melt index determination)
5 3 (t-butylamido)dimethyl(tetramethyl-n*-cyclopentadienyl)silanetitanium dimethyl
: 4 (t-butylamido)dimethyl(~(( 1,2,3,3a,7a-11)-3-(1-pyrrolidinyl)-1H-inden- 1-yl)silanetitanium
dimethyl, prepared according to W098/06728
cocatalyst is tris(pentafluorophenyl)borane

bl

10  Example 14 Preparation of dichloro(N-l,1_-dimethylethyl)—1-,l-(4-butyl-phenyl)—l-((l,2;3,33,7a- |
1)-3-(1,3-dihydro-2H-isoindol-2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-) titanium

’s _Nj
Bu\QM...._S,- \n----“'“c'

H,C
H,C

‘A) Tetramethylsilane[MgCl], (THF),

CH,
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tenperature. Under an inert atnosphere the solution was filtered. The

remai ni ng salts were further washed with heptane (3 X 40 nm.), filtered and
conbined with the original heptane solution. The heptane was then renoved
via distillation at atnospheric pressure. The resulting 30 viscous oil was
~ then vacuum diTs #0 mLelikthyl tthecoldtion bf DB gpfsahmopbmg;(cmzcﬂ)zmddged ¢.453%, Pa)

at 210 I Vi " 9 3 58 percent) of. the desired eparation

of bis( 495ng gm y?f %%nﬁyé f,trrgﬂg ‘6“’)“1’%‘1“0? %gge agxregnt cPtJ’ wohxte solid’ WaS)VlSlbl

Di chl or ?Soiw(waasthbyddpinéﬂyédlmd prass;(elhnEB?elalaged wizth Mnmgtéumomasigm)gg in I

45 nL o ne | To t S tion was added. 1. 5 nmol .
of t - onHaSEaHiaR ST ok BB bt Groled 1 ARG o Finenadaipiatt Burtoniad

reduckd milasaeNare waklrddédemt hessolibion @4 ﬁl@&écﬁdl'ﬂéﬂfﬂﬂfbté@afﬁrut int93 fx@ézchﬁl’ﬂ@? and

filtered. Salvepnt, was r rmve der reduced pressure | eavin of the
desi r ed W’gﬁmc olvenf $s gs¢ eéfaéxﬂqggc ¢plorless cryst.ﬁs were washed wuhc(‘?d hexane (2%2

(4- n- Bu- figh).2fie(sdtid ﬁ&ltmczirﬂeaanddad&méd);{ré‘dkhr&t ve 2.353 g bF Rdduct ad thd TIFF heBl )
HNCt-Bu 5, To a.4, 61 (11 47 mol ) of (4-n-Bu-Ph)2Si () (NHt-Bu)

di ssol vetfdiet Xipldpyas 74 TEHas added 2.744 g (8.37 nmol) of lithium
~1-i soi ndol i NO'H NERITTHE-dJ): saCdl\/(emH)rLo&Q (SR 1. 7Hm, 2861t THFS, h%6 (MERE, ToF)

m xture was sfirred overni ght sol vent was renoved under reduced pressure

The Mbsidue vabHe MR i @ 17599944, 263 7KEHER 68-4AGTHF)- t er ed. Sol vent

| ) | d
Tl 20 o RSB Al L8 5 1 v
(4- n- Bu- ¢hym2(élsms6¢lr?oud}IHdndmzeﬂwn)a(nmnt(m—N?bﬁtanm m_ of hexane

sol ution contgipi @on]&(ip% él, mmol ) of (4-n-Bu-Ph)2Si(3-
I soi ndol i no- |ﬁdenﬁ3}?§(Nl-l-t Bu ﬂ*&és added 13.5 nL of 1.6 Mn-BuLi solution. A

few mi nut es afq%threeeeked 25Qud reynshkbottgmy fask elwepﬁ e@losm atmespiiprseqvipped withtaer -
stirys ngreﬁu;eeona&mr and !ﬂ?so\’xﬁi bmypﬁgmu R hae frit,

washed with 4 mL hexane and dri e %Juceg6S11 ressure to give 15
4.42 g dP‘T?qﬁ'éeddéshf?WﬁP%’a@tze%{%ﬁ&él aoewuwmso mLelf renemadded tent .

V) Prepahébidopfin®funnel. At this txme 10 mL of the bromobenzene/THF solution was added to the Mg
di chl oro(N-1, 1- dl met hyl et hy )-1 1- (4-butyl - phenyl)-1-((1, 2, 3, 3a, 7a-

n)-3- (1, tymifies yith 8 small ?g%ﬁnh%qthﬂ Sﬂ“)‘de_tl—'l'qeﬁﬂ'éﬂ‘“&w% $hep StirFesHORbIRGAEO ) - N )

t . t ani unackitrddh EhékedtdPine b?on@?béilzén@’lﬂl-ﬁ: §toh wak thEh Gh&(d d,)m% t0afow taRgRged in
of THETOthIcEp so] ut.i on, 7.07 mol) ilithiumsalt of

( 4 0p,- 9ﬁf%l %er ag ?ﬂﬂflﬂi‘qﬂc’?’ﬂ &éﬁ?ﬁ‘ sQlutB’ﬁx) the mlxturc was heated at reflux until

the magnesxum was consumed.

The resultmg 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 introduced 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 atlowed 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 pfessure. The resulting -

30 _viscous oil was then vacuum distilled with collection of the product at | mm Hg, (133 Pa) at
210 °C giving 19.3g (58 percent) of the desired product. _

i) Prepération of bis(4-n-butylphenyl)(t-butylamido)chlorosilane

Dichloro-di(4-n-'butylp.henyl)silane (4.572 g, 12.51 mmol) was dissolved in 45 mL of -
methylene chloride. To this solution was added 1.83 g, 25.03 mmol of t-Bu.I;IHz. After stirring

35  ovemight, the solvent was removed under reduced pressure. The residue was extracted with 45 mL
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20 dissolved in 60 nmL of THE was added within 2 m nutes. The sol ution was
then stirred for 60 mnutes. After this tinme, 1.28 g of Pbd 2 (4.60 mmol)
was added and the solution was stirred for 60 mnutes. The THE was then
removed under reduced pressure. The residue was extracted with 50 nlL of
tol uene gidxdne bhEfiRGed. SYINRNvaYRMoVAIRYETdUdEEFredsBd U0Rlg 1863 § UF the desavd Ny a
bl ack crystalline solid. Hexane was added (35 nlL) and the black suspension
was stirP@@t-or 0.5 hour. The solids 25 were collected on the frit, washed
with 2 x 30 nf) Qlre 486 0@ h-Bil Y, SHBLREn doBALEREN LUBe) to give 4.68 g
of the desired proﬂﬁ%t asﬁg bl ack- ﬁue CrySta||IﬁgE§§|I?. Yield was 92. 4
percent. -92 Exanpl e Pr epar ati on of _
(N-1, 1- di net hyl et hyl) (4-n-butyl phenyl)-1- ((1,2,3,3a,7a-rl)-3-(1.,3-d
I hydr o- 2H-i soi ndol - 1 Hinden-1-yl)silanam nato-(2-)-N)-
di met hyl titani um Bu M Bu H3C HC CH3 3 5
Di chl oro(N-1, 1-di met hyTet hyl) -1, 1- (4-n-butyl phenyl)-1-((1, 2, 3, 3a, 7a-rl) - 3-(
1, 3-di hydro-2 g -2-yl)- 1Hinden-1-yl)silanam nato-(2-)-N)titanium
(1.61 g, 2.25 anpLe 18 was suspended in 35 nL of toluene. To this
suspensi on was 75 mmol) of 1.6 M MeLi ether solution. The

' e fromdark green-black to dark red. After
$ihe sol vent was renoved under reduced pressure. The

-stirring for hour,

resi due was extr 20 Whth 55 nmL 10 of hexane and filtered. Solvent was
renoved | eavi ng \ g 8¥~ha desired product as a red solid. Exanple 16
Preparation ofg, , 1- dinethylethyl) 1, 1- (4-n- butyl phenyl)-1-
((1,2,3,3a,7 '

)-3- (L, 3- di ma/"é‘% 34512 £ (47dBmo of (41 BprPhR SO Py} disselyss in20 gt S THRMSS ¢ ¢ o
ni um ( (§ddédd 37431@1([85&1lmel) BflitBiim D-lsoBdomﬁndenm@sbﬂveIEn 30 mL of THF. After the

Di chl N-1. 1- . et.hyl 4 3-(1
U5 iyt e Yo W e donch 4 R ek dhedo %ﬁi%??‘?a%. am

( 1. 266 gwaskxtfattedrmoith S0Exb wp hexafieland firred. Solvent removal gavc 6.870 g of product as a very

viscous.red-brown oil. Yield was 91.0 percent. _
10 ' iv) Preparation of dilithium salt of (4-n-Bu-_Ph)zSi(3—lsoindolino-indenyl)(NH- -Bu)

To a 50 mL of hexane solution containing 6.186 g (10.33 mmol) of (4-n-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-1,1-diinethylethyl)-1,1- (4-butyl-phenyl)—l-((l,2,3,33,7a-
n)-3-(l,3-dxhydro—2H-lsomdol -2-yl)-1H-inden-1-yl)silanaminato-(2-)-N-) titanium

In the drybox, 2.62 g (7.10 mmol) of TiCl;(THF) ; 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. Afier this time, 1.28 g of PbCl, (4.60 mmol) was added 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 added (35 mL) and t_hé 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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suspended in 60 nl of hexane. The nmixture was brought to gentle reflux and -
then 0.9 nL (0.89 nmol) of piperylene was added fol lowed by 1.86 nmL (3.72
mml) of BrMyBu (2 Min THF). The reaction mixture was refluxed for 2.5

hour. After cooling to roomtenperature the solution was 20 filtered and
sol vent was rExampeld 16nBeaparativnoé (Ndrledimathylethd) -l Ad4-n-taylphesythe desired

B ot

((1, 2, 3, Gmeftpdtitahiugr ( 1, 3- di hydr o- 2H-i soi ndol -2-yl ) -1

H-|nden1yI)S|Ianamnato(2) N-)
[ (di met hyl sil yl ene) bi s ene))t:@ Bu NS Ti...~~CH3 Bul N
\CH3 H3C 4CH3 3 5 To a 5y olution containing 2.33 g, (3.26

mmol ) of di chBoe o@
J'-).

yl et hyl) -
£((1\ 2, 3,3a, 7a-rl)-3-(1, 3-di hydro- 2H i soi ndol - 2-y

1, 1-di (4-n-butyl -

I) 1 Hinden-1- yITX |3 1 nat Tz 4. -N-)titanium (Exanple 14) was added
3.62 g, 4.23 mml p2 .27, L2(THF) 9 as a solid. After stirring
overni ght at roopkN epperatume, the solution color changed from green-bl ack

to red. Sol verBU"was renoved [under reduced pressure. The residue was 10
. extracted with 40 niL ofH e and filtered. The solvent was renoved under
~reduced pressure to give @,C rd gl assy solid. This material was dissol ved

in 40 nL of hexane and filtered thought a fine fit. Solvent renpval gave
216 % of _pr cRisbloral- ll-fimsihyledsdy ! b6F pebutrigheni)-idd 28528 urc@ri dibydep

D6 . . A

(() C§33 ) ,lséndo@ 2% (}%nd%h‘l)l y 9&1&:1})&:11&&0 (?2':9LN )Qﬁlﬁm((ijsl é 3hs rgn]lbLblxamﬂlg 15) W) |
2.34 (s sumwdedznééu(ldof t<|>lH=n<=2 pithis wswswnmaﬁ addzdézml(@ 54!Hn°l ofsi. éb’l—M(‘?'-
Hz), 4. @h&%lufﬂﬁ) Tlﬁ:r%é’cn6§colgr Jﬂlnge@a? énc@tfmm]dahli gréehtbiddk o aaxﬁrédZ)Afte@stﬁﬂnéd |
H 3JHH=28 2H), 7.15 (d, 2H, 3JH, H =
Hz), 7.26rl aourzthpsoémm Hammogeduﬁljier rvd@s effssurqﬂhsmdw wagexractpg) yith 55 51# (d
1H RHdd hexﬁe an‘ﬂl}erccﬁ Sjegveﬁﬁwasgﬁno&awmg 17468g J‘ﬂlﬂe deﬁre@%r&dﬂxcta&'ﬂ re@sbtldH = 7. 8
Hz). 13C('H NWR (C6D6 14. 11 15, '33.70, 33.78, 35.91,
36. 06, 56.63, Ewﬂs 16 Gpgxlanoggf Q%*l 18@*‘2&"“61!3@)-51-(4-!2’2"363““192 81, 122.82,

124. 217, (%12%3,3%73-41§§~($5~di%o-@k15313ﬁoﬁﬂ-yl)—'lﬁﬁmﬁzn 1-y Qlala%ﬁ:io- 2l ﬂ-)8t?taml|35 00,

136. 66, 7.79, 143.36, 144.66, 144.85. HRVS (El): calculated for
C19I-l46N2@DZH3i'P%ﬂMdl°EG46 2679, found 646.2640. Anal ysi s Cal cul ated for
C39H46N2SI 2Ti: C, 72.42, _H, 7.17; N, Found: C, 72.78; H  7.53; N,
4.13. N S -
Bu
\©llll \
/T. ..... ,,,"”
..Bu
HC
3 L cHy
15 Dichloro(N-1,1 dnmethylethyl)-l 1-(4-butyl-phenyl)-1- ((l 2,3,3a,7a-11)-3-(1, 3—dlhydro-2H-

isoindol-2-yl)-1H-inden- I -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 TH_F). 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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25 Ethyl ene/ Oct ene Copol ymeri zation The reaction conditions of Runs 1-30
'were substantially repeated using toluene solutions of catalyst and

cocat al yst, nethyl (di (Cl4. 18 al kyl ) anmoni um : _ .
t etraki s(pent afl uorophenyl )borate. Results are contained in Table 2. -94
Tabl e 2 Cat . /Examplgtl7 Rreparatinedf (N-EF,1-dimetindsthyie-hd di(§-orhntylphenyDylst (ol es) W

0.3 17 A Gtiasha i Syhol v Pl Rgiag o 38R 10 0 7
conpar atl(dimethylsiyleag)bistmethylenelifitanium | nvent i on

dinmet hyl (N-(1, 1-di met hyl et hyl ) -1, 1-di rret 'hylléﬁ 4, 5-tetramet hyl cycl opent
adienyl) S|Ianamnatot|tan|um5 ration of

(N-1, 1-di net hyl et hyl ) -1, 1- (8- yI ; )-1-

((1,2,3,3a, 7a-i *3-(1, 3-di hydr §in I"-‘ I)
H-|nden1yI)S|Ianamnato(2 i 1 ¢ ﬂyl’sllyl)rrethyl] titanium N
TH... Si ,1CH2TMS \ ~ E C. CI—|3\ O In the drybox 3.42 g of
di chl oro(N—l 1-di rret hyl et hyFY - met hyl pheﬁyﬁ) 1-

((1,2,3,3a,7a-r1)-3-(1, 3-di hydro ZHH 6Hpdol - 2-yl ) - 1H i nden-1 -yl ) si | anam na

to-(2-)-N) titanium (5.42 mol) (prepared substantially according to

exanpl e 5) wdea5amlytoluene sewiopsentpining @ 33re, (326 mmel) o€ dichlorp(N-( ] -dimsthylethybn 11. 6
n (11. 4§, 1mta.b&;1-pkén9ﬁiiw§iiai¥' Jwgr&@aﬁlmmmq fﬁ%‘% §e while

stirring _over a one m nut he addition l'ithi um reagent

was conpbelaagningtere2-)- )%‘69’%‘ KFd‘ﬂmWﬁé”s‘Hsraﬁ@d 316318, 423 myakef at room

te gper atMK, SI(CHMECHRTEE), & diﬂxd&t,&lﬂi& sivdfg bvekdight t 8iCtocH tmperatifihe sdl@fon/cBIIPV €d
unaer

inder. \giced poessitey s et Sehe s el e S o
and 180l esrdcted et ¥@oiL ofilxctene and Bltkired: AThp seleitives fe@aved nadedredadd pressnte to give a
crystal Léd%as?}péoiig Tdfé%ﬂé}ﬁl m%isgcqge%qn Q@gLryfixex%edanh %ﬁerga 6Bﬁgh?a fine frit.
. Solvent removal gave 2.16 g of product as a red glassy solid. Yield was 89.0 percent.
'H NMR (C¢Ds): § -0.03 (s, 3H), 0.44 (s, 3H), 0.62 (d, 1H, 2y = 12.6 Hz), 0.83 (q, 6H, *Jun =
7.9 Hz), 1.24 (m, 4H), 1.52 (m, 4H), 1.54 (s, 9H), 2.34 (s, 2H), 2.45 (d, 1H, Yun = 13.4 Hz), 2.52 (t, 4H,
15 °Jin=7.8Hz),4.61 (m, 4H), 5.84 (s, 1H), 6.74 (t, 1H, *Juy = 7.7 Hz), 6.89 (d, 1H, *Juy = 8.7 Hz), 6.94
(m, 2H), 7.05 (m, 2H), 7.15 (d, 2H, *Jyp = 7.5 Hz), 7.26 (d, 2H, s = 7.8 Hz), 7.31 (d, 1H, 3Jun=9.0.
Hz), 7.57 (d, 1H, *Juu = 8.7 Hz), 8.13 (d, 2H, *Ju.uy = 7.8 HZ), 8.17 (d, 2H, *Jiuyy = 7.8 H2).
BC{'H} NMR (CeDq): §-1.08, -0.28, 14.11, 14.15, 33.70, 33.78, 35.91, 36.06, 56.63, 56.38,
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 C3sHN,Si;Ti (M)* 646.2679, found 646.2640. _
_ Analysis: Calculated for C30HyN,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 cocatalyst, methyl(di(C,4.15 alkyl)ammonium tetrakis(pentafluorophenyl)borate. Results

are contained in Table 2.
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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 nL of
col d. hexane, and then dried under reduced pressure to give 2.722 g of the
desired product. '"H NWR (C6D6): S -0.67 (d, 2H, 2JH H = 11.7 Hz,

-CH2Si (CH3)3), 0.14 (s, 9H, - CH2S (Criidr, - 0.20 (s, 9H, -CH2Si (CH3) 3),

1.10 (d, 2H, 2JHH = 12.0 H, -CHS &043) 3), LAL(m 2H -CH2SI (CH3)3),
1.71. (s, 9H C(£H3) 3012 °§°3‘6 ‘Zn?d F—ieT JHDepsity 12»& Hz) 4.91
(d, 2H, 25 2JH. : 1 B) | (€8 11 Hs )1, | ML 7 gy
6.98 (m 3H), 7. Mo PH) o o (d,”2H H H 8 Hy 7.§ )(d 2H,
3JH.H = 7.8 Hz), 337 33&@ 1@3, JH H 3 72_8?8 (d,p4d% 3JpyH = 9.0
Hz), 7.98 (d, zﬂonéalﬂvblnmax?e)émbk})fmgm%né 2H I H T8 Hz). -95 "C
['H) NWVR (C6D6)* dimeiyl@l, 1311:5a?aaylea:yl)471rdlaé¢hﬁﬁ,(z§55&%m§ti 1@3@&%?&}0 69. 08,
80.50, 84.92, 1GZmddinadtRahinky, 124.42, 124.78, 124.92, 125.12, 127.55,
128. %2, 129.09, 129.49, 133.99, 134.30, 134.60, 136.65, 137.09, 137.43,

.72, . d f
(755 3405 Fxumae 8 reppapbonor oy, b reetb R Gap e pemvierengbins aTi - G
70. 26; RHq, 7,335,7abﬂ|)-33(1,33d1h)mwﬂ—1s@ndﬁ@-ﬁ@lﬂﬂndetﬁl -¥Bsilallam?nakd-(2 Eghle) X-ray

structureﬂi for the conmpound is provided in Figure 3. anple 19

Prepar at}! “B’Fe‘{'l\!?‘{yi)mf"’d”ﬁﬁﬁwpet hyl ) -1, 1-di (4- et hyl phenyl )-1-

((1,2,3,3a,7a-rl)-3-(1, 3-di hydro- ZFLhQEiii;-Z yl)-1Hinden-1-yl)silanam na
et Nyt vetfyl ene)] titanium\ Si

to-(2-)-N)- 10 [(di g ?Iﬂ.>

CTi...~ ~SiiCH3. S \C FSC 3 A) Tetranethyl silane[ MgC | 2( THF) 6
To 40 di et hyl on of 2.5 g, 15.9 mol of Me2Si (CH2Cl) 2 was
added 0. 851 g; m of turnlngs After stirring overnight |arge
amount of white i goWAs vi Sr'EHMS Sol vent was rempved under reduced
pressure and rep 7 i 0 cepTM®t r ahydrofuran (THF). Upon addition
of THE all of tHe w id dissolved. After stirring an additional 24
hr, about 20 nlL of hexang was added and the solution was filtered. The
filtrate was put intoHsC zer (-27 C) overnight. Solvent was decanted
and | arge col orl ess crysgal Haver e washed with col d hexane (2 x 20 m.). The

tsﬁlellﬁH\évas t helg tlger(ir?b xl:mt g of dlC orcﬁg IO{ Srr?e%y?etlgy?)-P,ng-m%ilzy?&cgylﬂ- product as
((1,2,3,3a,7a-n)-3-(1,3-dihydro-2H-isoindol-2-yl)-1H-inden- 1-yl)silanaminato-(2-)-N-) titanium
(5.42 mmol) (prepared substantially according to example 5) was partly dissolved in 70 mL of
toluene. To this solution 11.6 mL (11.6 mmol) of LiCH,TMS (1 M in pentane) was added dropwise
while SUmng 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 and solvcnt
‘was removed under, reduced p.ressure. 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 éold_bexane, and then dried under 1"educed preésure to give 2.722
g of the desired product. ' : |
'H NMR (C¢Dq): 5 -0.67 (d, 2H, 2Jus = 11.7 Hz, -CH,Si(CH,),), 0.14 (s, 9H, -
CH,Si(CHj),), 0.20 (s, 9H, -CH;S](CH D3), 1.10 (d, 2H, Yy = 12.0 Hz, -CH,Si(CH,)y), 1.31 (m
o 2H, -CH,Si(CHs)s), 171 (s, 9H, C(CH‘;);), 2.13 (s, 6H), 4.77 (d, 2H, 2Jyu = 12.0 Hz), 4.91 (d, 2H,
25 Uyu=12.0Hz),5.78 (5, 1H), 6.73 (t, 1H, Juuy = 7.7 H2), 6.98 (m, 3H), 7.05 (m, 2H), 7.13 (d, 2H,
iun =178 Hz), 7.20 (d, 2H, *Jup = 7.8 Hz), 7.33 (d, 1H, *Juy = 8.4 Hz), 7.78 (d, 1H, sy = 9.0
Hz), 7.98 (d, 2H, Juu = 7.5 H2), 8.06 (d, 2H, *Jy = 7.8 Hz). | -
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20 hexa-adduct. Yield was 27.1 percent. "H NWVR (THF-d8): S -1.81 (s, 4H),
~0.21 (s, 6H), 1.77 (m 28H THF), 3.66 (m 28H, THF). 13C{'H NWR
(THF-d8): S -2.50,9.14,26.37 (THF), 68.46 (THF). B) Preparation of
(N- (1, 1-di met hyl et hyl ) - 1, 1- di ( 4- et hyl phenyl )-1-((1, 2, 3, 3a, 7a- 1) - 3-
(H1 3ddl hydr o- ?E{‘PB}GNMRdt@LBQ & R)14]3.52, 21.47, ,21:50,35.33, 57.03, 58 742659 08, 80.50, 84. 92)]

i nden nat o me Si ene) bi s me ene
titani un#ol%i“)afwﬂﬂ d%‘héﬁ s‘é‘l1 agllggr%dﬁ?é nllzﬁé 0128 9912513499!)33!%9?911%/
gl Chlt ﬁrf(ﬁ,@%m&“ l37094137£tt3h13972 13983 116 3,34, 7a-11) - 3 (1, 3-di hydr o- 2
i met hyl et hy me = a,7a-rl)- i hydr o-
H i soi ndol - WS_L(E& g?ﬂﬁﬁﬁd %r\(}f mH a'{3é 3695 )fowed 13583461.um ( pr epar ed
substant i al I YABR96¢ Taltglated &S, 'rmtewbs HE¥gED 667 g,
1,05 ol of > Mo (mzr\/gc:l)z(fhggﬁgs a’sol 1d. Aft§$3§%|f¥@?‘d@§§‘96%b 2
hours at8-FHdm?t! érrperature proton N v R anal ysis showed about 70 percent
conver si on mx%smgﬁmqm‘l‘iﬁ for telcBin é&dd%bﬁégxggd‘mafqglﬁ onal 2 days, the "H

NMR spectrum di d 'not change. An addit onal e diGigniard was
added. W't hi nE¥ample 42 Prmratmﬁfu(ﬂf(l,m&menhalethnlhbd—di(namtgylpbmyy)el low to

red. Aft :ﬁﬁ% r ed under
reduced @{é’g’gh?é —(i‘B r esi é-uzgﬁ\r\%}élgﬁ%l% #i ?%‘ 3Hen' T‘Yll)iganrﬁ'_'\‘lya ‘°ﬁ§§£§ﬁa and
filtldr ed(dl@@thibﬂvlenﬁ!m(mﬂbyleuh)hndemm educed 5 pressure to give a red gl assy
solid. This solid was dissolved back in 15 n1_ of ne After standing at
room tenperature overnight, the sol was 8t egzand red crystals were
washed with cold hexane (2 _Xx 2~Q s als were dried under
reduced pressure to give 0.4438 f t Ae \deS| red product Yield was 72.9
percent. 'H NVR (C6D6): S -0.04 s"SBH) 1@ '0.63 (d, 1H, 2JH. H =
12.9 Hz), 1.52 (s, 9H), 1025 ) 2.45 (d, 1 H 2JH
.H=12.9 Hz), 4.61 (m 4H),6_5~ (s 6747& H 3JH H=7.8
Hz), 6.88 (d, 1H 3JHH = 6.6 Hz Ilﬁcz\(m 2H) (:3 (m 2H), 7.15 (d, 2H,

3JH H= 8.1 Hz), 7.21 (d, 2H, 3JH & 8ChHz), 7.37 (d, IH 3JHH=84
Hz), 7.56 (d, 1H, 3JH H = 8.4 Hz), 899 (d, 2H 3JHH = 6.9 Hz), 8.11 (d,
2H, 3JH H = ARTérdmethPisiatdMpR, S - 1 10, - 0. 30, 21.50, 21.56, 35. 87,

(’l@ﬁ% :
20.%%, %00 i i A Bl 8 TRl SR o
137. 14, 339mme of muﬁﬁt;gSJ.weBﬁunxigI@zﬂli’gbt HFQeﬁn(thb of wiiteGoli@vedvisipte.
oA kW0 G0 Rl M TS O SRR,
4.13. 2@pmed¢@ma3f THEF alloaf gheew i @ EPYisfobwed hﬁecnmwmhddmopﬁlmlhdeﬁom aoFi gure
?( 1E)2(a3 szPr %gg%d%n;ﬁi, ?’I)Islgl tcl:ohn O C}'&teregil'r?ie gltrrzrl?etvb S p%tt 1hn¥ gfreezer (d27%}enyl -l
Hi nden01eryngyts |Sbh/natrwasaibm(eﬂ-a)nd Nfge-cblot'laﬁl ciy¥tals were washed with cold hexane
(2x20mL). The solid was then dried under reduced pressure to givc 2.753 g of product as the THF
20  hexa-adduct. Yield was 27.1 percent. _
'H NMR (THF-ds): 8 -1.81 (s, 4H), -0.21 (s, 6H), 1.77 (m, 28H, THF), 3.66 (m, 28H, THF).
“C{'H} NMR (THF-dg): § -2.50, 9.14, 26.37 (THF), 68.46 (THF). _
B) Preparation of (N-(l,l-dimethyleth_yl)—l,l~di(4-methylphenyl)—1-((1,2,3,33,73-11)-3—
_ -(1,3-dihydro-ZH-isoindol-Z-yl)-lH-inden_-l-yl)silanaminato-(2-)-N-)-[(dixnethylsilylene)bis-
25  (methylene)] titanium _
To a 50 mL toluene solution containing 0.60 g, 0 95 mmol of dxchloro(N (1,1-
dlmethylethyl)-l 1-di(4-methyl-phenyl)-1-((1,2,3,3a,7a-1)-3-(1,3-dihydro-2H-isoindol-2-yl)-1H-
inden-1-yl)silanaminato-(2-)-N-)titanium (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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(C6 2Si /TICz NC(CH3)3 (A) Preparation of _ :
N-(tert-butyl)-N(1-chloro-1,1-diphenylylsilyl)amne. To a solution 25 of
of 12.66 g (50.0 nmol) of dichlorodiphenylsilane in 300 nL of hexane was
added 7.38 g (101 nmol) of t-butyl amine. The reaction mixture was stirred
over ni ghProddhefifies tifnean additienah @ Waysethgal NYIR spraum didieqt change chriadsitionalire to

gi ve theops ?@mre diGri %Gafa VAP MRIeE m?in%ﬁﬁ;aé lhi réEb@orVrhg(hEﬁ Wﬂﬁd %%m%eeng,eﬁ%

percent yield

7.8.5 (nforad) Aﬁ%aﬂqa}ae@e@synasé hggs, 2he sownwssemm@ upder repsesd@ressqm
135.81. &S é@isﬂr%&@&@ih@@u&f fh d filtered. Sol der reduced
N-(tert- rt;:ultill N-x( dltp henyl 0-I ?)tag??% ’F‘z‘fﬁeydré’-vf?iw“-‘sﬁi’f??vé W e”e uce
i.ndenyt )Bﬂe$syte)tamvn@ recglaqw sol@u This sgled was dissobyed hac(klmusmmwbq p@tﬁqrol i di ne

Ltl ;[3(2' lrJnr_n i g(a% 08,?:? %rr?ph-q %‘)omb%h} q]'ﬁ]soﬁ%:(‘ [Fvc ({o?nged-q?ﬁi%%gﬂg%yl s%g’yl )am ne

(3.03 g, COIQthmWQmL)\fTImse crissal s weietdriod undes rasluergl peeseurt toegivecehdd8i goof the Xt ur e
was sti r%@ﬂe%%&'{%feldﬂ)ﬁﬁ@ eﬁ'@% was then renobved under reduced pressure.
ue ex R

The resi ract exane and the solution filtered. The
sol vent was t FENMR(@PeXd thotkfs, 1Ddde s, 3H). 53 d.d H, 8ani nip. MYIQZCSfWIdLOduct

2ty %525 Uk 8% S8 o 2 2R R, Shy 2120t 481 o, 3808 ﬁp} 52 (m

25 03, BB"Z(SHZ)&%@ 14, 3@:; —¢6m,6%(n92m500$®,1. 2H)41. Ba(d, 22023 8. IHZB 28,
124. 06, 20, 42, 0] 7,
135. 13, g(dzgﬂ ':'f§5 !]51 iigdolélzf "2 41@9928(&?% 52)834?‘3% 80&6&42&
of I\l-(tertfubﬁtﬁﬁblz)l\ﬁ(ll(dl-zﬂt dheﬁﬂZHZ)(S t et rahydro- 1H 1- pyrrol yl -I H1- 15

'(289232/' %fr'o' yl ‘)’ Mt(bgﬁs?'#mlﬁf? B0 ildfo ki 56 |3'§lk7 %é‘ 3 9%82{”8529?4410535
pyr ridl yI lq3|-7251122rﬁieh§2 815112383, 424.2% 13037, dé?tﬁﬁ rié& 19 ¥29. 6@01 3|Q12801f34l$§x’é|4é1 To

this solgglégnlﬁsmolfg_—,g 65@63333%@'1)39% n-BuLi (1.6 Min hexanes) was added
t

dropw se on co addi'tion of e n- 20 BuLi the solution was stirred
over ni ght . : Fleplasedior BisHadNaSinEMY 0667 Sfourd546.2640 at i on,
Analysis: Calculated for C3HN,S1,Ti: 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) for the compound is provided in Figure 4.

Example 20 Preparation of dichloro(N-(1,1-dimethylethyl)-1,1-diphenyl-1-
((1,2,3,3a,7a-n)-3-(1-pyrrolidinyl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium

(CarlzSi, ek
NC(CHa)s
(A) Preparation of N-(tert-butyl)-N-(l-chloro-l,l-diphenylylsilyl)aminé. To a solution
25 ofof .12.66 g (50.0 mmol) of dichlorodiphenyléilane 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(%4 percent yield). |
'H (C¢Dg) 5: 1.10 (s, 9H), 1.51 (s, 1H), 7.14 (m, 6H), 7.85 (m, 4H). “C{* H}(csDé) 5:33, 2,
30 50.8,128.22, 130.67, 134.9, 135.81.
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-98 washed wi th hexane and dried under reduced pressure to give 3.37 g of
product. Yield was 72 percent. (D) Preparation of :

di chl oro(N-(1, 1-di net hyl et hyl ) -1, 1- Bi phenyl -1-((1, 2,3, 3a, 7a-tl)-3-(1-
pyrrolidinyl)-1 Hinden-1-yl)silan amnato-(2-)-N)-titanium5..

N- (tert-but yl(B) Rrépardtiahi ¢fiNe-Gyir-butyl)BN{( b rdiphedybl-(Htetrabydrool §41-pyrrdyk Hldny| ) s

inI)an‘iiﬁﬁ%l?]sﬂ%“Ei umsalt (3.37 g, 7.47 mmol) was added as a solid to a

80nL sol containing TiCl3(THF)3 (2.77 g, 7.47 mol). After 45
m nutes, PbCl2 (1.03-g, 3 mmol ) was added as a solid. The reaction
m xture was then stirred\an gdditional hour. The sol vent was renoved under
reduced pressure. The res was -extracted with toluene and filtered.

Tol uene was reno 10 reduced pressure and the residue was

triturated with The solid was collected by filtration, washed with
hexane and then dkies upter reduced pressure. 3.39 g of product was
obt ai ned (82 percent "H (CDC13) 6: 1.47 (s, 9H), 2.04 (m 4H),

3.78 (br s, 24—\ 05 [ , 5.80 (s, 1 H, 6.95 (m 1H, 7.05 (m
11), 7.21-7. j
25.7 1,. 15 3 ,

M SH), 7.95 (m 511). 13C{' H (CDC13) 8&:

_ : g, 93.14, 107.76, 125.63, 126.82, 127. 34,
128. 13, 128. 19, 128. 99,,,4429. 24, 130.31, 130.51, 134.66, 134.74, 135.48;
135.99, 136.28, 150. Afé.\Exggpl e 21 Preparation of
(N-(1, 1-dinmethylethyl)-1,1-di phenyl-1-((1,2,3,3a, 7a-T)-3- (1-pyrrol
idinyl)-1 H iArﬁ?Bﬁw§9§%‘)(-é‘iﬁ%‘ﬁ‘é‘?w%)ﬂ?h@125:}11\111)@&?‘1‘@-%&-1%’14'{’ﬂ“‘Fﬁlh‘HﬁON‘LEf—B H3H
C CHs 3 T2ff v aldeaUrépviabe to a:80 mL THF solution N-(fert-butyl)-N-(1-chloro-1,1-
di chloro(N- (1, 1-di net h;rl et h‘yl‘{q- 1,1- %henyl -1-((1, 2, 3, 3a, 7a- r%,) -3-.(1-
pyrrol i diphsayiyisityDaming 43,03 8, 10)46mmel) nf Rerithe 3dditionyas complsigithpFegcsion g ) was '
added 4QabkirRh oférddne. TR sbivest vwad BRE Rsmhdved uddet ZeditedPresMat.i ThelreSiddd wis Et 20)
was added dropwise with stirring, Upon

/ conpletiqgn. of the additiagn, of the
MeLi t h&xtEastet ity hesane and thesplytiopfiltered. fhs selyent WAF?"@P‘.‘E"FH@"P‘? redieedi od t he
Et 20 mgrcﬁﬁmgm%mmgofgdfmdygrmﬁm?eﬁeﬂ_the resi due extracted with .
h , the solution filtere the filtrate ev ra ess er
eodbod proshi@eh) 5o b 55, Gam dfcted & o B GG 2l dbforom
(C6D6) @, Q;%A"(:%‘H}%tbch%ﬁz"é.&?33.%3.631-46%9,(1&44. , 492, 5b.537104386, P1d123,2. 99
(bs, 2H), 3.22 éGbs, 2|—:), 5.44 gs, 1H, 6.75 (t, 1 OI—(? 6. 95 gi 1%.02 -
7.32 (bd23.28.)24.96,424.23, 126/9), 127.183127 42, %69, R8BS, [2P-00, 33497, 13} 3,11pP ) 6
25.81, 3% 80i14P8b, 4452504939, 55. 83, 57.36, 82.73, 105.09, 124.37, 124.86, 30

125.12, 125.51, i28.'32, 128. 73, 129.87, 130.03, 133.63, 136.29, 36 &5,
137.55, 138. QQ'PIMTQ'G‘?B of_l@-grert-butyl)-N-(l,l-d1phenyl-i-(3~tetrahydro-lH-l-pyrro yl-iH-1-

15  indenyl)silyl)amine, dilithium salt.

- L
OO
| LiN
~tBu
In the drybox 4.57 g (10.42 mmol) of N-(tert-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 M in 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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Exanpl e 22 Preparation of (N-(1,1- dlnethylethyl) 1,1-dip

henyl - 1-((1, 2, 3, 3a, 7a-ft)- 3-

(1- pyrrolldlnyl) 1H i nden-1-yl)silanatninato-(2-)-N)bis(trimethylsilylneth
yl) titaniumIn the drybox 0.4 g of

di chl or oyash¢dlwith kfixanet dng Ida ey der eddced preisems/to-give(3( 37, 20f3praduct. anc]d)wag Je1-
'pyrrollqkﬂ¥+ -1 Hinden-1-yl)silanam nato-(2-)-N-)titani umconplex (Exanple
1, 0.72 3 was 5 dissolved in 30 nL of toluene. To this solution, 1.51

mL (1.51 nmol(D)dfrepdy@HEk@fdiBhlodo(NH(i A-dimethgtehyliak 1-dthedylet-GhB Se, 7adn)3e(1-

stirring over,. a er.i od f t addition of Gignard reagent
was co 5f° 8'“"9%‘5%”(#5& ﬁﬁ“%@“‘ﬁ '(?é'cﬁ P’gif A i nut es. The sol vent was
renmpvded underN-(reedugdeN (I esiiphesylan@-tetraydrosiHi Lipynalgl- H—X—tlmdehﬁ)hly\h)dnhnéso mL of

hexane a d filt ane noved.l ea 0.,419 _ red. solid that
heatar s it o (G5 e 4 3n ol Shs rdaSlRes S K5 b0 Sopstin o Thf eaBfiog?" | 5,
After tVRCHELE); (tzrve gswhvlﬁmtol)l\laﬁtes h@bﬂxmtdfsemmm 03nder3 mhioed apdedasar e and

t hen abo hexane S|n onI arti al dlssolut on of
e of gt hs Teachibn MREap St Bite A5 in eauBeret hOR: Tpdiiventies TeaR o ibd
~ decant edediﬂ&éﬂ présuda ke feeiduswwéxabaemmtamhﬁw fitekdd. T olden©OWas raemaanaend

mere drie der red essure to 124 t he roduct. 'H
i) asduced ey ang ey m‘&’?“’ég‘ﬂéﬁm’“ﬁe 1%9?%" id Céll%“%‘ggx thags 1 o7

(d | ,wagkﬂeld wittrhexdde 24 tHen gidd unklePRdiced prdure. Bmg&frﬁrod%bbwasbbﬁﬁled 682 9H)
3.33 (m ZF% 43 (m 2H), 5.61 (s, | H, 6.68 (t, 1 H 3JWH = 7.7 Hz),
6.96 (t PRyl ' 7 7 Hz), 7.20-7.34 (m 7H), 7.70 (d, 1 H, 3JHH= 9.0
- Hz), 7.98 (rTH(Z:B)Gl,)S m(snymzmtaam 31)78(9&;)61)1) ﬁoszbﬁﬁzn&sm(s AB)6295
35.32, 50.70, 58.42 79.80, 83 01, é 125. 06,  127. 98,
128. 17, *1129*{)22051%9“@872@@6@’211)31 51(§m 5%72550"’153@ 61 Hiéc g9 8:358l.10, 20
147.138. 3B38M.A, é378 0803 w776 Bl63, 126,82, 127.34, 128.13,128.19, 128.99,129.24,13031,

di chl oro : et hyl phenyl ) -

((1, 2,3} %%5§7d3‘r1)59»1§4(7i»Wt“ﬁoﬁ>5cﬂ9n§/36)28ﬂ-ﬁq‘18ﬂden 1-yl ) silanam nato- (2-}N-)-ti

tanium  ~ Ty, Nf(ﬂle 21" Fréparadbh 6f &Q, ﬁdﬁ&\hﬁ&ﬁ?ﬁﬁqmlﬁﬁbngi -1-((1,2,3,32,7a-1))-3-
N-(ten-butyl)- 1 chloro 1,1-di-p-tol am ne a solution of of
10,0 g (bayeoligiey)- lyrmem—wpmmate«%m-é Y URHIRL | of hexane v

~added 5.20 g (71.1 am ne. The reaction m xture was stirred
overnight, then fi he was renoved under reduced pressure to
give the prodyst, as a v us, colorless oil. The yield was 10.83 g (96
percent). 'H R)._ G (s, 9H), 2.04 (s, 6H), 7.01 (d, 4H), 7.82 (d,
2H) . 13C {' H} ((€8D6 ‘K\gl mC83 33.2, 50.80, 129.06, 132.67, 135.009,

140. 46. -100 CH3 _

20 To050g of dichloro(N-(1, 1-d1methylethyl)-l 1-diphenyl-1 ((1,2 3,3a,7a-n)-3-(1-
_ pyrrolidinyl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium (0.90 mmol) was added 40 mL of Et20.
To this suspension, 1.12 mL of MeLi (1.6 M in Et20 ) was added dropwise with stirring. Upon . _
completion of the addition, of the MeLi the solution was stirred for 30 minutes. 'A_ﬁer this time
period the Et20 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 (CsD(,) 3: 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, 1H), 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). PC{'H}(C4Ds) 8: 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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(B) Preparation of

N-(tert-butyl)-N(1,1-di(4-nethyl phenyl)-1-(3-tetrahydro-1H1-
pyrrolyl-1H1-indenyl)silyl)anmine. A solution of

1- (1H 3-i nde(%l)pyrrol idine, lithiumsalt (1.00 g, 5.23 mmol) in 40 nL of
THE was adde mm%eraaatB@ OﬁﬂVTHEdsmtbrlﬁ@ml)val((ﬂl@htmbﬂt-(ﬁl,;émaﬂa-n)-}

chl oro- I i§ ddi tion
was coml)ﬁli\l?geuoglﬁle&y@e%%ﬁdgﬁ %ﬁ ﬁlg&a&éa%gégﬁ'?br agggggl)s#{l E ﬁ)ﬁ}%ﬁgo vent was
t hen renoved bnbedrybediit g dof dicHs®@N €1, 1-]Ihmeth)¢ah)dpel-dm5n)ent«anﬁed 7aindB-(hexane

dth | ut i il Th | vent th d
o essur PR 1B S sttt bl P Y T 65 o7
(s, $H), dxasoaad(ntmm%[n,oluzn@zrrc(tms sSliodion, 2.50%h1(@,51 Jihol) Sfﬂ@c(d}mrvisu)l M 14

I(D:)Zp ar ;t tléﬁ:\‘)4\6$s7ad£led drc}l}“dfx%é wgﬂc stmgng overI_QZ mmu&:opeZoc? 4A§i£p thelaZC{_Al)thD of Gng%ard

N- (t ert -foagieyd Was No(ni;leﬂcddlhé Solitednyds RHeddTop 90Lm(ndtet. eTHARWEROWAS fethoved under

|yl d I di | [t | the dryb 2.41
' E%r rlg ?/n{ﬁﬁlh)ce Je%_u.%{%p %hseI rey év}c wrgs ré}lei‘tractc:ld “Int IOlinnIl cs>fa hexaner;md fi ?terecri yHg))((anc was g

but yI ) - Nefdvelid€iving- 0 ot pEsald dradwis distolved inabotdN 0 miHbfieRate 20l phtiddohal - 1 nden
yl)sil ylé)g;am ne_was conbined with 80 nL of hexane. To this solution, 6.45

mL (190" FEeersral P/ s ARESVP dgys, Ge selyent Wh%%&%l‘hlwm%aé updea Eguerdgpseisws and fhem

conpl et abastdinil 6 heRfnd Wi aﬂd&ﬁahsmé&]ﬁyﬁﬁhdﬁdis@cﬂut%%f el stn@dTﬂesvﬂWs'ﬂbﬁnk The
resultin recipitate was collected via filtration, washed wi th héxane and

dried u zer Pé‘ﬂ'ﬂ’@@ﬂ Theaeluent avap degigdand thodask g cpsiadnivere wephed vithasmb of -

per cent .hekda: altf ﬁ&%rdﬁEd QxﬂHleeduced ressure to give 124 mg of the desxred product.
dichloro(N-(1,1

dlrrethyleth }i{ , 1-di (4- net hyl phe '
((1,2,3, 3a, 7aHr(53 %ﬁ! uwy] J20He); Q25 ?g),pﬁgu(s,ammwamouéﬂ}w) tita
ni ums N-16fosh,; 1b2§|_(&§ iH)N1 sé ul db(ﬂsmtéﬁ)' B"@?m{ 2H)! 3.43 (m m, 2H), 5.61,(5, 1H), 668t
(3tetrahydro rro I ndenyl) sily IT1thRiumsalt -
(1.52 g7 he=AbHF aéé(taaéedmasw%wm U BT A (O OFEEy 198
cont ai nigag2my, @16(,}; (1.21 g 3.26 mol ). After 45 mn, PbCl2 (0.45 g,
1.63 mol) as a solid. The reaction m xture was then stirred an

addi tional ho@ H}I'fféDs)(ﬁ \?éﬁt3§\%135 62 et h R A2 68 Flc T8GR 92uk08.19The
resi due 19856,9%5.08.02¢ 982N 7t Powenereard: Jd dst i@, 13@43“?@@88"%7 86 61r3'§‘{6d under
reduced pressure ‘and t he residue was triturated wth hexane. The solid was
col PRct d47-3% by filtration, washed with hexane and then dried under reduced
pressure. 1. ‘tﬁﬂ; 230 sindwo?a&m Ch-divheth £Da 3)
6 1 33 g( a {’“; 5 géljﬁs b i r@(N(lﬁ le) ﬂetﬁgﬁla:sdl@ﬁﬁﬁﬁmé)heng)ﬁs, _
3.2 Ja}&%a-n)zwl-pmvhdlesl%lﬂﬂpdenrl-zbs-tammam}o—(zfym-f(maamnsH) 7.60 (m
2H) 7 77 (s, 2H) 7.8 1H) . 'H} (CDC13) 6: 21.01, 21.68, 25.73,
333. 35, 50.70, 60.86, 25.58, 30 126.81, 127.23, 127.98,
ep\ar

128. 95, 128. 99 9 37 . 135.48, 136,08, 136.36, 140.33, 140.53,
.150. 38. -101 & ation of
(N-(1, 1-di net hy yI -"‘C met hyl phenyl ) --1-
((1,2,3,3a, 7a VYl nyl)-1
H i nden- 1=yl ) si | nato’%z) N-)di methyl titaniu m
HC CH3

A) Preparatl_on of N—(ten-butyl)—N-(l-chloro—l,l-di-p-tolylsilyl)amine.
25 To a solution of of 10.0 g (35.6 mmol) of dichloro-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 (CqD¢) 8: 1.12 (s, 9H), 2.04 (s, 6H), 7.01 (d, 4H), 7.82 (d, 2H). BC {'H}(C¢Dg) 8: 21.4,
30  33.2,50.80, 129.06, 132.67, 135.09, 140.46. o |
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d~ Tr1lnmCH3 \/C3 H3C H3C 4CH3 In the drybox 0.444 g dichloro(N-(I, |

-di net hyl ethyl)-1, 1-di (4- net hyl phenyl )- 1 5 _
((1,2,3,3a,7a-rl)-3-(1-pyrrolidinyl)-1Hinden-1-yl)silanam nato-(2-)-N)tit
ani um conplex (0.76 nmol) was dissolved in 30 nL of diethylether. To this.
solution 1.0 P"GE“G"?HT?)‘i’Y ('GF"’!V@U)‘N(QJG"‘("NA“FWY@[“HW)'IW%HQH‘"EIHO‘QV\A se

whi | e StiyrFdIA0IHRY GhdedyBsilyl)BminR, Redolitidn ol { B-3LiRR g@w @R, AthilRLshir (MEB
conpl et %,r,- ﬂe sol utlgﬁ \?\12.5 sti rreod fgf 1k5 h(;urnﬂ l g rémved(under

reduced 33|5¢3§§UF‘8 in4qanly ¢ Hwischddedseppvise o &0 i THE splutien NHescapuyD-deldane
- was renmygio.y ndﬁrp-:ar@ﬁuﬁ%u&r@%g 3 €23 Qhnghiy i '/Qg:r %e%é&zlamwgé ccrn%iete fefedcabd | ne

material. This red Sol1d was dissolved in about mL of hexane (heating
was dsedhixavRiwassired prerghy Thsolysat wasthen Frzmeéez’éandwedw@mssate- Xhessidyeyi ng

(7§ ”g H;)fwzfs%Qtrac(?erd)&ﬁhﬂ)e%ne 2n&the Q&unﬁﬂ{)ere@ The s6l$ent %;?hcn rerﬁ'olyeé m}edﬁcedo( 26

2H), 5. Guessyre lqwm“&wﬁp@m Y@ngﬁ%mr@nts 7 Hz 3JH—H = 6 6 Hz, 4JH—H =

by, 7010 (m TGPA9IRy ¢ kb, L Glam 6 Gramidht b SafsBochs DG 0.0
Hz), 7. %ﬂ(ﬁW@HHBSﬂZﬁ HI)7780#|;8)4(m812LH) (d, 2H, 3JH-H = 7.8 Hz). 13C ('11)

10535 * 154 & Prbseyaon ShBer pitP R q i meroh B P B 1Y E2
134, 08' pymlﬂflﬂ-lsﬂenﬂ)sﬂman@ﬁ dilitt@em571t. 3be drghox] 241 86S. 1err@turéméﬁerz-

1-Cc T 1

substgz'?)l nggﬁe(gt e&iﬂyg%gnyl F.gj %?-%ng%ugg' N {ﬁﬂgﬁf%{é& llﬁ?aﬁrﬁ?%\ﬁ and
cocat al ybstﬂbmsd with 80 exLsflheptanenko 1hns sobitige,fedSonL (E Iyhwyl) b Bekn€ 6 Mene i xed

12 L Bl Qi) ik BB BIde Louiorn el Bl 28U b6, akindRd

[ nj ected I nt e rea Cat yst
met B dioveraight cBhlrysaliing meelmmewakqlbetpémé'ﬂmmmmﬂbm@and drigd madey | t s

are con I I ce Yield Density Mv Run
ol ffygd"@%rh&gw% iswgp%o;{@p ?'eﬁj%%)ﬁé%tﬁo 031 4.9 0.896 . » 8.5

.35* TiPl4 (((D)f)Prggargtl@ of dichlqgyg(N-(1,1-dimethylethyl)-1,1-di(4-methylphenyl)-1-
((1,2,3,3a,7a-n1)-3-(1-pyrrolidinyl)-1H-inden-1-yl)silanaminato-(2-)-N-)-titanium
N-(tert-butyl)-N-(1,1-di(4-methylphenyl)-1-(3 ;tctrahydro— 1H-1 -pyrfolyl- 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 TiCl;(THF); (1.21 g 3.26 mmol). Afiter 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 (CDCl;) 6 1:33 (s, 9H), 1.99 (br s, 4H), 2.36 (s, BH), 2.39 (s 3H), 3.65 (brs, 2H), 3.87 (
brs, 2H), 5.74 (s, 1H), 7.10 (m, 1H), 7.25 (bs, 5H), 7.60 (m, 2H), 7.77 (s, 2H) 7.82 (d, 1H).
BC{'H}(CDCL;) 8: 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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36* TiDM3 (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 0.901 280 2.13 - 41
Ex. 22 (0.15) 160 39 4 5.5 0 905 - - - 42 Ex. 24 (0.15) 191)?]02 7 0.901 331
1.96 - 43 Ex. 24 yiethyBOL, ILdi(4hdtetHyR pbRABY 4) 76.1 4.0
0.897 67 2. 2§“‘8‘F§e 2 éﬂ%’ﬁ? glt.(%g%thexay13 & &rlig '(5'& Liied

ef fici enLys 3g,7Q_qb.ymﬁpyrrg|din)tlntﬂundemldﬂl§ilqp@p¥naitq1- =X @ﬁt?c onpar at i ve

t echni quie’ of nelt inde eterm natian) 5 3.

(t-butyl am do) di met h kane s-cycl opent adi enyl )si |l anetitani um

“di et hyl (t- butylam thyl (-((1,2,3,3a,7a-n)-3-(1-pyrrolidinyl)-1
H i nden- | -yI etitg i u di met hyl, prepared according to W98/ 06728
Exanpl e 25 Pre "i’"’O‘ﬁSOf Tr ...,CH3 -

[1-[(1, 2, 2a, 10b, - gta[llphenanthrenZyI] N(1,1- 10

di nmet hyl et hyl ) - di rret IS|Ianam nato(2-)N]-bis

[ (trinmethylsil thI itanium Oi 6 5 H30.-Si t 2 3 4 H3C" \ Ti

/| CH2TMS N CH2TMS HBC gCH3 In the drybox 1.893 g of

dichloro[1-[ (1, 2, 3, 3a, 11#- rl3 1H cycl opent a[ 1 phenant ﬁ,

N-(1,1-di met hy gtdﬁag,) %&tmbmmsu-dmmmmhﬂb (1 Ai(f-mef fum (4 09 nmol )

(prepared accor 0 R &5& fomﬁdc(oaﬁy 27,
1998)5 wagl nmaﬂayn)eﬁ@wrm%ﬂ)i hj*k?]aﬁiy f’*‘ “}’Jﬁ%ﬁ‘ga%ﬁzg uﬂlcsgﬁm&t p@ 8.4 mL

8.4 mmol bk 130 R dTyilestiyllepeneTduhs s¢lutionHiz0p fidic))

E)ent ane)™ ‘\)'/\1/312(%! %J%asgi gd\;ﬁgg ) dm mﬁ%ﬁe & ?ﬁ“fm‘l‘é&nsd lMdrmadd\leﬂanf&Hl tion,

t he reaclt'ﬁlmplhmwiﬁdé"‘wé%"w‘?ﬂ g e& ours and t (fepjc,f\{ \Qﬁﬁrerem)ved
rac

under re\d&&%ﬂlf;ﬁfc&&&ﬁoﬁmoﬂ'ﬁa synaicdl &mﬁélswmféz%és reroy R40 n_ of hot

hexane and filtered. The utign L%&&nd‘@@mdcemmpwe (crystal s
started ar@thWMuegﬁtaac&dtwnﬁﬁ% Bltl.t(he \%ﬂg 184

eezer Sfhexghevent was
decapd ed,afd 0BBEmaQf leacppataliivk rateriok Jétsa%“’ls\% %ﬁg d’“%‘ﬂ%& 4 hexane (2 x

10 and tThen dried under PEESSvemight ai-2"CL g@@g§56‘£°f‘ﬁ$ desi red
pr oduct @%%?céwgt%g?’fgha?% emstl ngle crystal X-ray

crystals. 3H),
'H (CeDs) 5: 0.26 (s, 3D, 1.01 (s, 3H), 1.44 (m, 4H), 1.72 (s, 9H), 2.01 (s, 3H), 2.14 (s, H)

3.12 (m, 2H), 3.36 (m, 2H), 5.60 (s, 1H), 6.70 (ddd, 1H, JHH—S7HL’JHH=6.6I~;L;J:;=33.9 _
15 Hz), 6.96(ddd, 1H, 3 Jun= 8.6 Hz, "Jun= 6.6 Hz, 4y =09 Hz), 7. 12(m,4H)3,7.6—(7.8Hz,) b
. 8.7 Hz),7.68 (d, 1H, Juu=9.0Hz), 7.89 (d, 2H, *Juu= 7.8 Hz), 8.11 (d,zﬂT JH_H—. . 05.28
BC('H} (CDe) 8: 21.43,21.50, 25.82, 35. 31, 49.87, 50.45, 55.53, 57.45, 83.28, 1 6.81, |
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

o The reaction conditions of Runs 1-33 were substantiall
s dilute solutxons in toluene or methylcyclohexane, were
o the reactor.

y rcpeate.d Metal complex as a

dilute toluene solution and cocatalyst a o
olar ratio and transferred to a catalyst addition tank and injected 10

1:1 m
mixed in a wakis(pentafluorophenyl)borate.

The cocatalysi for all runs was mcthyldl(octadecyl)ammomum te

25 Results are contained in Table 3.
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structure (ORTEP) of the conplex was obtained and is reproduced as Figure 5.
attached hereto. -103 '"H NWR (C7D8): 6-0.19(s, 18H, -CH2Si (CH3)3), 0.50
(s, 6H, -Si(CH3)2), 0.78 (d, 2H, 2JHH = 10.8 Hz, -CH2Si (CH3)3), 0.94 (d,
2H, 2JH. H = 10.8 Hz, -CH2SIi (CH3)3), 1.55 (s, 9H, -C(CH3)3), 6.71 (s, 211),
7.33 (td, 2H, 3JHH=6.9 HZ, 4JHHOEX t7) 7.39 (td, 2H 3JHH = 6.9
H7,-4JH H = 1.2 Hzalyst7. 98edplmyicddd, 3JHDkhswy 7.8wHz), 8.24 (dm 2H, 3JHH =
8.1 Hz). 5 REC (gahmencouplerd) NMVR E£7DBYmS ki®% MwwMdc.NvE 120.0 Hz,

-Si (CH3) 2) , 34> 591D (0.9 H mo 118,10 Ko, -0#438Si (CH3)3) . 34.@4 (g, ' JGH = 125.1
HZ, -C(CH3)3y*,  6@il7(0(4y, - C(CHIB3), 176. 8ot , ' Jc-H = 106.8 Hz,

- CH2Si ( CH3) 3*, 1OBMPQ0.45) , 16012.267 (dd, ' JR0R = 4471. 227, JQ47 = 9.1 Hz),

124. 11 (dd, 33c. EX2+(A55. 614dz, S8kc. Rla= 0.898Hz)320125183 (dd, ' Jc-H = 157.7
Hz, 3Jc. H = 886 H23.211@3). 49 (dd,552c 384 16M22 38, 3boH = 8.1 Hz), 128. 36,
130. 31 (m, 39230.E3727(®)15) 10 ‘ERM31(SEl )a.0 cal.gool at ed f or - C30H44NSI 3Ti

(M CH3) +55042261Ex.2o¢t) 550 225%3.6 Arsal y2.901Calasal at ed3for C31H4A7NSI 3Ti: C,
65. 80; H, 8487; EX, 22(048) F0Ond:39@, 65.9@905, 8.-74; N, 2.1l1. Exanple 26
Preparati qn4®df [Ek-24(0,13) 2a,“10b,193- r 2)7- 11890y cl @pent al.2é phenant hren- 2-yl ] -

N- (1, 1- di medhyl &xh3d (0-28) 1- di netday| sBl9anaxdonat o(-2-)-NJ-  <0.1

[ (di met hyl s¢4*y| SHBM’60.4Y methy| &64) ] 4.015 0897 ani €m H3CSB . . gB8.9 H3C ~Si ~, CH3
N CH3 H3C*H3®pa@t®, Mot ag e&npid oftthylinvenionsuspensi on contai ning 0.624 g, 1.35
mol of di ¢heffisiercl o golymerAug3itaniun b-j 1) - 1

H cycl opent apitdphehiadexhioe AC Acomparabivg teshhique nBmélyinddxhigledmidatida)di net hyl si | anam
nat 062-) - N'- ¢-butplainide)diniethyltettame thylwa’'s yeld plenth dien Bl arg jitadind dimrathyl  of

Me2Si ( CH2 My At-b@yiamide)dmetbylé((l 23,37 y-8)-34( bpyridlidiay])4 Hiindeh - gyl SiGnetitasivm ght

sol vent was r dimeiiedl prepdeed accorfingdel WE1989O6TR8%. The resi due was extracted with
40 nL of hot "hexane and filtered. The solution was put into a freezer

over ni gtfixampig|2§ dtrepavationiefdiri€l 2ctadAb 1 1-a)HIHwydppeptal Aphenawthren-Red¥dlii t h 5 nlL
of | d ' Yo MRTTaTe [V X< {;lqmg _EH 350 ng of '
pr ogSCt .dhﬁ}ﬁgﬁggﬁg_?ilﬁﬁ\?\ggﬁgggant eﬁﬁgm% at | fhggﬁ)lr’”e'ﬁ%wch h%l er reduced
pressure and the remaining solid was di pd hot in 5 nL of hexane and
filtered. The solution was then put_i 6 overnight. 25 The
precipitated solid was washed wi t (ane and dried under reduced
pressure to give 165 ng of yproddct 2 \Conbihed 4ield was 515 ng, 57.8
percent. 'H NWR (C6D6): 6 -3.c27 (\s K] Oty s, 3H), 0.56 (s, 6H), 1.33
(S, 9H) , 1.81 (d, 2H, 2JH-H™=" N CHzTMS :

HsC
HsC CHj, |
In the dtybc')x 1.893 g of dichloro[1-{(1,2,3,3a,! 1b-n)-1H-cyclopenta[/Jphenanthren-2-yl}-
N l,l;dimethylet.hyl)'-l,l'-di_methylsilanaminato(z-)-N]-titanihm (4.09 mmol) (prepared according
io EP-A-1,017,701, USSN 09/122958, filed July 27, 1998) was partly dissolvéd in 45 mL of toluene.
15 To this solution 8.4 mL (8.4 mmol) of lithiumtrimethylsilylmethyl (LiCH,TMS) (1M solution in
pentane) was added over a 1 minute period while stirring. After addition, the reaction 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 started to form) and put into the freezer (-27°C) for 18 hours. Solvent was decanted and the
20  large yelldw érystals were washed with cold hexane (2 x 10 mL) and then dried under reduced
pressure to givé 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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13.8 Hz), 2.37 (d, 2H, 2JH.H = 13.5 Hz), 6.89 (s, 1H), 7.31 (m 4H), 7.89
(m 2H), 821 (m 2H). -104 "C{'H NWR (Ce6D6): 5 -3.68, -1.08, 1.39,
35.06, 58.45, 84.45, 109.15, 111.07, 123.91, 125.23, 127.16, 127.64, _
128.51, 128.59, 130.52. HRVS (hé’rg cal cul ated for C27H3SSi 2NTi

(M) +477. 1787, 'H OMMRICGHD: 8§92 (s, pehrGHASYCHOR G0 Gt68-S(&H )0 FREsPENTiH  C,

67.90; H=1d38 319;-CMS:@3E§§) EWWQH@J £ 1001z, HoH,6i(61,),)N 55 8, 921 ZcHypepie 27

P t t h | th , 3,.3 8 t
T ePar 3 selhoohaiie, 28, e P y/@uaiakzw?yg%aném ST
[ (trimet hys i, yH):’J,[I;e%Vlle-I]z) 312utcﬂn|2Hml.s:.l.-Bs 1HIU Si 1-r..... m CH2Si Me3

pERONGE A N T T

1,5, 6, 7- 1 K80 Hd) yCHISH CHIDL 1y (& Jcn e n He; L GH5)s), a60e8Ti(5) aC(@H2))) 7089 ¢ 'Tani um

d d 7 1. | ved i
(pr oPe o0 1 GECRL ARy, D0 P TR0 ) il 1P R TSR AT N B iR (300 "
i n pent ame)55eHzAlded. W@pl/%éé(dﬂhbf&:e—éﬂ THE Mg 5\6er H), 12749 (ﬂdnUte 16@2i od.

Sol uti onygg e} Q= LAY %3@'[139@9 f {9y ies to yellow After the addition of
l'ithium Ir{g’aggnt Was9 ﬁn) ther(sgl utioon was stirred. for 1 hour. The

sol ulq on was Wﬁé’ﬁ’é&%ﬂﬁ@@ﬁeﬁ@%&é@ MSTHyY 2802308 fewnd, 58012353 pressure

I eavi ng yel | oAalyeisyGdlchlakddTer 3L INSi, T g 65. 85 Hl $.30, 3.08.iFdundas, aigesal 8#d in 20
ijzaﬂe and solution was filtered. The sol ution was put aside into a

freezer 0 night. The solvent was decanted and | arge yellow crystals were

washed W th ZBxahipledé Pieparakion qux-«m,e,zanmmq)qm-dydl@dmumaénahaﬂmql]pressure

to give f t. d was

19 95" C bR eRPEY S BB e Rty Ry RSB L D)
0. 231, titesium. CHRSi (CH3) 3), 0.52 (s, 3H, -Si(CH3)2), 0.66 (d, 2H 2JHH =
11.7 e, - GRS (CR)3). 05745 3H S (CH)2), 1.29 (d, 2H 20HH =11
Hz, - CH2SI (CHB) 3) 2JH  H=11.1 Hz, -CH2Si (CHB)3), 1.47 (s,
OH, C(CH3)3), 1.85 . >—4Q (s, 3H), 2.73 (m 2H), 2.82 (m 2H),
6.94, 7.40, 7.409. “H=WR (C6D6): S 2.93, 3.18, 6.25, 6.50, 19. 29,
26.50, 32.71,Ma8P..E 3408 5830 71.84. 78.85 89.82, 1 13.26 119,53,

122.11, 131.4%¢”13 ’ N\-hi\ .47, 144.01. HRMVS (EI) cal cul ated for
2652

C271449NSi 3Ti (M +51 nd 519. 2616.
. CH3
HaC 'o"
HsC CH3

To a 50 mL toluene suspension containing 0.624 g, 1. 35 mmol of dxchloro[l [(1,2,3,3a,11b-n1)-
' lH-cyclopenta[l]phenamhren-2-yl]-N-(l 1-dimethylethyl)-1 l-dxmethylsxlanammato(z -)-N]-titanium
denvat_nve was added 1.294 g, 2.03 mmol of Me,Si(CH,MgCl),(THF); as solid crystals. After stirming
"20  -overnight 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
: cfystals 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 precipiiatcd 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¢D): & -1.27 (s, 3H), 0.19 (s, 3H), 0.56 (s, 6H), 1.33 (s, 9H), 1.81 (d, 2H ZJHH—
13.8 Hz), 2.37 (d, 2H, Yu.u = 13.5 Hz), 6.89 (s, 1H), 7.31 (m, 4H), 7.89 (m, 2H), 8.21 (m, 2H).
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Anal ysi s Cal cul ated for C27H49NSi 3Ti: C, 62.39; H, 9.50; N, 2.69. Found: C,
62.46; H 9.84; N, 3.82. 30 -105 Exanpl e 28 Preparation of

(N-(1, 1-di et hyl e(hyl) 1, 1-dimethyl-1-((1, 2 3,3a, 8a-eta)-
1567tetra¥dro rrethl-smdacenl}gl S|Ianamnat022

[ (di met hyl si | YEEHS PRR (GrRDRY Be8e) 10811107 UmS8 4 GRA 4581 111.65; 12ﬁ|91. !2.5.2.3. . u
H3CI \ /" 1dBhe, 35%4, {\igg,]q-jgnggg:SfJ—B 113C 5 In the drybox 0.632 g of _
dlcbloro(N-(l dlneth et h 2,3, 3a, 8a-eta)-

1,5, 6, 7- t et r aHBMSHE ??éf‘ﬁ&?ﬁ%cwﬁﬁbéblgﬁ‘% 7)7sl|7§é\$‘-%\’l‘ﬁjﬂyr 2.)-N)-titani um
(1 52 mmol ) V\Qﬁalﬁbﬁs&ﬂiic\lﬁﬁd for B, BQASHNTIOE, 670oUBRE39; TDZDDIF%uﬂOCWlwnHCD &68, 9
(1. 676mr?15%j of Me2Si (CH2ZMCl) 2 (THF) 2 was added as a solid. After stirri ng

the s n for 15 hours, the solvent was renoved under reduced pressure.
The resul ti ngEanpldz'X/\/mepdi-maﬁ)bf/(ed(l11miﬂ|5th§rletnyi)-1tmamdxy&mq(li213ua¢8nech)- The

sol ution fre 27 10 f 2 da vent .wa and

yel l ow ¢ é@tslat? a'Wéi e vvas ?nda‘feﬁ'lcy *s'c!a%é%! f\t‘é(}i%?'b’sghmﬁ %as’Si ﬁncfr yg'a under
reduced fitaeBsur e to gi ve 0 357 g of product. Yield was 54.5 percent. 'H NWR
(CeD6): S 0.14 3H), 0.42 (s, 3H), 0.50 (dm 1H, 2JHH = 12.9 Hz), 0.59
(s, 3H, 0.77 i 1.31 (s, 9H), 1.76 (p, 3JHH =7.2 Hz), 2.00 (d, IH,
2JHH = 11.9 Hz) d, 1H 2JHH= 11.9 Hz), 2.03 (d, 1H, 2JHH = 12.6
Hz), 2.17 (s, 3H) . CH; 2H), 272(m 2H), 2.89 (dm IH 2JHH 15 =
12.9 Hz), 6.39 1H) “'“';fgzé}% .65 (s, 1H. "C ('"H NW (Ce6De6):
5-0.71, O- 03 /I%' 1?[ 3 26 71 32.52, 32.79, 34.93, 56.43, 78.08,
84.96, 90. 50, 114 4 119 13523"\4[321 79, 130 25, 132.78, 138.81, 142. 86,

143. 38. Exanple 29 repar ation of
(tetr’amathylcyclp dienyl). N (1, 1-di rrethylethyl) 1,1- dinethylsilan
am nato(2-)-N -bi s%(:_rr cAet hyl silyl)methyl [-titani um H3C CH3 GHB

H3Cn..-SI H3~C H3 I --"CH2TMS
' 10 . In the dry_box 0.710 g of dichloro(N-(1,1-dimethylethyl)-1,1-dimethyl-1-((1,2,3,3a,8a-eta)-

l,5,6,7-tétxja.hydro-2-metbyl-s-indacen-1-yl)silanaminato(Z-)—N)-titanium (prepared according to
~ US-A-5,965,756) (1.71 mmol) was partly dissolved in 20 mL of toluene. To this solution, 3.6 mL
(3.58 mmol) of LiCH,TMS (1 M in pentane) was added dropwise while stirring over a one minute

_period. Solution color changed at once from red to yellow. After the addition of lithium reagent was
15  complete, the solution was stirred for 1 hour. The solution was filtered and solvent was removed |
under reduced pressure leaving yello“_/, crystalline solid. The resulting solid was dissolved in 20 mL
of hexane and solution was filtered.  The solution was put aside into a freezer overnight. The |
solvent was decanted and large yellow crystals were washed with 2x10 mL of cold hexane and then
_ dried under rcduced pressure to give 565 mg of product. Yield was 63.7 percent.
.20 ' - 'HNMR (C4Dg): 5-0.78 (d, 2H 2 Jun = 11.4 Hz, -CH,Si(CH;)3), 0.03 (s, 9H, -
CHZSI(CHJ)J), 0.23 (s, 9H, -CH,;Si(CH;);), 0.52 (s, 3H, -Si(CHj),), 0.66 (d, 2H, 2JH_H =11.7Hz, -
- CH;Si(CH,)3), 0.67 (s, 3H, QSi(CH,)z), 1.29 (d, 2H, ¥y = 11.1 Hz, -CH,Si(CH,)3), 1.42 (d, 2H, 2.
n = 11.1 Hz, -CH,Si(CH3)3), 1.47 (s, 9H, C(CH;);), 1.85 (m, 2H), 2.10 (s, 3H), 2.73 (m, 2H), 2.82
(m 2H), 6.94, 7.40, 7.49. ' :
25 BC{'H} NMR (C¢D¢): & 2.93, 3.18, 6.25, 6.50, 19.29,26.50, 32.71, 32.77, 34.08, 58.39,
71.84,78.85, 89.82, 113.26, 119.53, 122.11, 131.45, 134.65, 140.95, 143.47, 144.01.
- HRMS (EI): caiculatcd for C27PL9NSi3Ti (M)*519.2652, found 519.2616.
Analysis Calculated for CnI-LgNSi;Ti: C, 62.39; H, 9.50; N, 2.69. Found: C, 62.46; H,
19.84; N, 3.82. | -
30 |
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!' N cH2TMB H3C 20 H3C ICH3 In the drybox, 1.500 g of |

di chl oro(tetranet hyl cycl opent adi enyl )-N=(1, 1-di nethylethyl)-1, 1-

di met hyl si |l anam nato(2-)-N]-titanium (4.07 mmol) was partly dissolved in. 30
m. of hexane. To this mxture 8.4 nL (8.4 mml) of LIiCH2TM5 (1 Min
pentane) was aBxieplel2®Rueparatidni dfaqNslj1Fdimethylehs®r1, BdinedthyliL@1, B8 Bh 84l etafl t €F
the addit | hihi r.eagent conpl e the solution was -106
stirred f(l)’rg’Iang%%Jé}?r L?kﬁét%%%ﬁgewngé%ﬁgmﬁﬁggpreduced pressure | eaving
a yel | ow Wdimethylsdylene)bis(metkylen)ji titanihe sol i d was di ssolved in 30 nlL of
hexane and the spldfion was filtered. Solvent was renoved under reduced
pressure | eavi em'\g of the desired product as a yellow solid. "H NWR
(CeD6): S 0.19 (s, 46 (s, 6H), 0.93 (s, 4H), 1.52 (s, 9H), 1.94 (s,
6H), 2.03 5 (s, 6H). HIMR (C6D6): S 3.10, 6.44, 12.67, 15.86, 33.88,
58. 58, 72.08, lﬁf 74$._129. 9,773132.98. HRVS (El): calculated for

C23H49NSI 3Ti ( 1391+456. 2418w J oun 56. 2418 Anal ysis Cal cul ated for
C23HA8NSI 3Ti : ¢hC58. 6]; A Msm%"g’. 98. Found: C, 58.71; H, 10 10.47;
N, 3.04. Ethyl ene/ Styreéhe Copol ymexization The reaction conditions of the
previ ous polymerizatiorn. were subst@hti al | y repeated excepting that
styrene (445 g) was$i;0 in place of 1-octene. Toluene (445 g) was used in
- place of nixed hexapgs, @hhyl ene was added under a pressure of 200 psig
(1.4 WMPa), the hydrog%n 15 differential pressure was 50 psig (0.4 MPa), the

react @r tenperatherieybos§.632 ofdiclIOGN-N t-dichkthy et ACH, | -Biettyl- (Y53, $8aldd)Ut es.

Cotraki o( Bt lerptors medlis adBien oy Niatantibio Gy S5 ishiom (1 Fobr ey dsalvecrap o
4 Cat./ d®»e@ml ofpiyeney By disEbluticn @638/g DebVaiuhyl) RiMe,SHCHINMEC!)TTHES was Fdded 9/ M )
(M 4" L e i 10y Ao 0 R o e i s 2
[ 1-[ (1, 2 Tharesgting solid wps dissolved impomiof hyxahesmdrititeenTE: splutiohwadpul irdé fretzéry | et h
yl) - 101- rehigid Wobleh@naretidlted aha yeildhv Qe Dk Wa;h@g' W ota 5 9ne: The solid was
dried under reduced pressure to give 0.357 g of product. Yield was 54.5 percent.
"HNMR (CsDs): 5 0:14 (s, 3H), 0.42 (s, 3H), 0.50 (dm, 1H, 2Jun = 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, %y = 11.9 Hz), 2.03 (d, 1H; Uy =
11.9 Hz), 2.03 (d, 1H, *Juy = 12.6 Hz), 2.17 (s, 3H), 2.62 (m, 2H), 2.72 (m, 2H), 2.89 (dm, 1H, Y.y
15 =129 Hz), 6.39 (s, 1H), 7.18 (s, 1H), 7.65 (s, 1H). - -
PC{'H} NMR (C¢Dg): §-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. '
Example 29 Preparation of (tetramethylcyclopentadienyl)-N-(1,1-dimethylethyl)-1,1-
dimethylsilanaminato(Z-)—N |-bis[(trimethylsilyl)methyl}-titanium.
H3C CHg3
CHj

-

H3Cuh..g; HiyC \ !

. - TiznCH,TMS
HaC \N/ N

HGC#‘“”II
. ICHS

20 - HC _
- In the drybox, 1.500 g of dichloro(tetramethylcyclopentadienyl)-N-(1, 1-dimethylethyl)-1,1-
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 LIiCH,TMS (1 M in pentane) was added dropwise while stirring

over a I minute period. After the addition of the lithium reagent was completed, the solution was
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CLAIMS 1. A netal conplex corresponding to the formula: RA RB~ " (1)
MXpX . R e where Mis a Goup 4 netal that is in the +2;, +3 or +4 form
oxi dation state; RA independently each occurrence is hydrogen or a
hydrocar byl, hal ohydrocarbyl, hydrocarbyl oxyhydrocarbyl,

ﬂ;g?’gggfg&f&é ff’rrﬂ @g%/q:h??ﬂo%{oca% \Q&thgr ocC Mswg%%%ﬂ%xf r om 1 to 80
at ons, n@WStdbuﬂﬁqllﬁg Thhsaﬂllddg!é ﬁlSSQiYedflu |30 h‘éxofépxane ﬁ@i/ thg solutan was filtered  $edvegt oups
from the,sagg, \E'dgrf rE4RRd ﬂ!’é?sh%l f?f th?ﬁes[?@%ﬁr%guﬁ%"a ye'ilgxms%me same or

di fferent et a | exes t oget

i ndependent |y HEHMR(QBM ﬁérleés |l§Hh)¢d$|6((géH) (b?3 G 4Rt 62:@!; &), 1.94 (s, 6H), 2.03

hal ohydr noyl,  hydrocar byl oxyhydrocarbyl, di hydrocarbyl ani nohydrocar byl ,
di hydr oc f [ am no, hydrocarbyl oxy, hydrocarbylsilyl, or

tri hydr ocar by PE{"H} MVR(CeRé) 1 B.10r ot 12571586, 13.8%) 5858 A2H8E98. Ho129@0unt i ng
hydrogen a%d optionally, two or nore RB' groups fromdifferent netal

conpl ex or B and an RA fromthe sanme or a different nmetal conplex may
be coval ent | yHRM@d): talgdstadfor CLH.,&IS(HDIMSIH,)M,%WHB& dound REb.2418ependent | y

each occurren epy r ps.
toget her are %ﬁalﬁ%s tggicﬂgh:g%&?f bgh%?oéfg Fg?(ﬁ/? %zl‘d% Ié%ulnec&ég (r%%m t he
gr oul® cos4 %N, hgd.of -0- -S-, -NR E— and -PRE-; wherein, RE independently
each occ [ a rrerrber sel ected from hydr ocar byl ,

hydr ocar y&&ﬂ(g//,gt’,“?'femr( ogeﬁa?ed al kyl , hal ogenated aryl, and

conbi nat i ons Tlheecaatibn csmjntcbnREf thapiengpus pqdymmzaﬁomwmaydbsmyedlyatmmsd X is an
ani oni c L.am..P0i } he
al'ass of HepisRBistBtn; (35w E QLB LR 0P RGOS 3G IEHEBIRE o "

i ndependeixed 9exeacshetbyimwaradéedlmder mmsuxaloflz@(gzsrgi(lkMMPm)gthupydmgedO atons; p
&, 282 o o GRS BB A 0 a1 e
and q i sreamom;xm&ms3QmuﬂxtesA'IThret:@dataq<3nimkemnm@mempmgm(ngadwyuahmmmmul a. RA.

\ MXpX, q t%k@&mntaﬂuoro—phcnyl)borate. Results are contained in Table 4.
Table 4

Cat./cocat. C,H; Yield Efficiency Density
Run  Catalyst (umoles) () () (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-n1)-1H-cyclopenta[/Jphenanthren-2-yl1}-N-(1,1-dimethylethyl)-1,1-

dimethylsilanaminato(2-)-N]-dimethyltitanium
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-108 where Mis a Goup 4 netal that is in the +2, +3 or +4 fornal

oxi dation state; RA independently each occurrence-is hydrogen, or a

hydr ocar byl , hal ohydrocarbyl, hydrocarbyl oxyhydrocar byl ,

di hydr oc rbI m nohydr ocar byl , di hydrocar byl am no, hydrocarbylsilyl, or
tri hydr(géﬁ—&é silyl hydrocarbyl group of from1l to 80 atons, not counting
hydrogen, or furthgmeaptimgied doyresponBing ko th®femBRA: gr oups from.the sanme or
different netal conplex are covalently bonded together; Z* is SiRD2i RD
i ndependent |y each occurrence is tolyl ,RMm-butyl phenyl, or naphthyl or two
RD groups together are C6_20 arylene; [Y is -0-, -S-, -NRE-, -PRE-; and RE
i ndependent |y each occurrence i RBh ) a nmeper selected from

hydr ocar byl , hydrocarbyl oxy, silyl, \ oenAted al kyl , hal ogenated aryl,
and conbi nations thereof, said RE haviA up-N¥X?@ nonhydrogen atons; X is
an anionic or dianionic |igand grogg i nga up to 60 atons exclusive of the
class of |Iligands that are cyclic, delocalized, n-bound |igand groups; X

i ndependent | ywiei mﬁcbtfup@nﬁﬁalitl&t&lﬂﬁutﬂzan bri gefofnd1axidaxnsputd; 0 40 atons; p

is zero, 1 or_ .2, .and, i | ess than the for n state of M when
X is an aniof ¢ dhdependept EV BF" AFSBRCC 'Q?V(S‘r‘?ﬁﬁ%ﬁr ga‘im%?xt&'ﬁljﬁl gmrecarl?yéand gr oup,
pis 1; hgmdcdﬂbylcsxyh@d@carﬂyl %hyﬂroc&byl&m%h?dro&%W'cﬁh@d@&:@r@&ﬁhﬂﬁ hyr§dardy[Bx 3,
wher ei n t%{l\‘p rou F‘Elh !RO%IFB reb%/ faorm ng a n-bonded

[ gand uioST PTG - PLEBaTP RS Yroup g gion! 19 DG E ORI m 3

wher ei n hydnegen, ortmnkedpdmgaﬂdwb 8r xaarelmogempk ,fromfthéIEhrnﬁrﬁf hlffe&eelt mefyebnpidxdeny!

t et rahydr £ oct ar})ya fI uorep%/P i ndacegﬁi}'/

cycl opefif (P‘jﬁu %ﬁ‘tth‘?@ﬁvl HEstRyt mgtal complexepmpy, ‘E?é’élFHW linkgdhtoeethefi ed, Cl - 10
di hydrocar bylpénhd@en@ub)%achut:@ﬁcn&ns H—‘)Ldrdentdrlafhyﬁlrro@ﬁwmﬂo‘hzhﬁébarbﬁUbSt ituted

der hvat é\{c?r()ﬁ%e A eo groc(artp,j %ﬁarﬁggl Shohvidrod e%ﬁ%(r}%h%%g%y@mﬁ% %w@%ry’( R)

( | B3) ( hﬁ&oaarb}@r@l GHBihydrb&4)y1ilyBd/ddocarbyl group of from 1 to 80 atoms, not counting

hydrogen, and optionally, two or more R®" groups from different metal complex or R® and an R*

from the same or a different metal complex may be covalently linked together;
| Z is (R),Si-Y-, wherein R® independently each occurrence is tolyl, n-butylphenyl, or
naphthyl or two RP groups together are Cg. arylene; and
| Y is bonded to M and is selected from the group consisting of -O-, -S-, -NRE-, and -PRE-;
wherein, R® independently each occurrence is hydrogen, or a member selected from hydrocarbyl,
hydrocarbyloxy, silyl, halogenated 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;
X’ independently each occurrence is a neutral ligand having up to 40 atoms;
p is zero, 1 or 2, and is two less than the formé.l 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. A metal complex corresponding to the formula:
RA
R z T (n
“—MXpXq
R R



Si (RFr Si (RF)2 NC(CH3)3 NC(CH3)3 (QJfI"T1(R)2 OOTi (R -109 CH3
(1B5) CH3 (IB5') Si (RF)2 S (RF)2\ \ NC(CH3)3 NC(CH3)3 OTi (R)z Ti
(R5 Si (RF)2 (ysi(RF)Z oo NC( CH3) 3 ozo NC(C'SI;sésN (|Bs§3Ti(T RI()Rlz (IgG )
TiRR O (1B6) (,1B6') RF) 2 OSi N i Y,

KT (R5 ( ) fﬁﬁM@%G(‘?‘ﬁPg m g )ed%s”cc:i(l{sf*“ (’W)‘aioi“ﬂ%oneﬁ?lNC( CH3) 3
C*H\ CHﬁl) 3 R'R"/ maapeﬂenmy eath o@(un’éﬂ@:iﬂlyial;ogex& &Bﬂ?&bcagﬂﬂ'h‘éioh?&r?&%y%’|hpheny|

R t or roups together are .
(di Irth ﬁylhg{‘f%{j‘if %V@fe “ﬂ:ﬁt‘@% Cafbéﬁgl?lﬁhﬂsrecaétml ﬂlhydwcerévlﬁgtq?yl gm no) benzyl ,
1, 4- pent Eh@*dx@é&b)@ﬁllyl,,oﬂtrﬂlly@ﬂwd}wlsnﬂyll@dhié&rﬁﬁlg%l% of Grom? HI0AYR! ndi%ﬂ?x‘ﬁﬁgt ion

conpri si t he net al | ex of cl,alns and (B) an activating
cocr:rgt al yglgdr%s‘gn ar @EE%EPPB?P*IBY SY0 08 mprs R ggpups \M@rtbﬁr Wrrtewé ditsreat metgk Gospx ( A)

to (B) i srddoviently bonded together;

Z* is SiR; |

RP independently each occurrence is tolyl, n-butylphenyl, or naphthyl or two R® groups
together are Cq.59 arylene;

Y is -O-, -S-, -NR®-, -PR®-; and |

RE independently each occurrence is hydrogen, or a member selécted from hydrocarbyl,
hydrocarbyloxy, silyl, halogenated alkyl, halogenated aryl, and combinations thereof, said R 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;

X’ independently 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, p is 1; and

q is zero, 1 or 2.

3. A metal complex according to claim 2, wherein two or more R* groups are joined,
thereby forming a n-bonded ligand containing fused rings.

4. A metal complex according to claim 3 wherein the n-bonded ligand is an indenyl,
fluorenyl, tetrahydroindenyl, tetrahydrofluorenyl, octahydrofluorenyl, indacenyl, or
cyclopenta(Dphenaﬂthrenyi group, or a Cj.o hydrocarbyl-substituted, C,.,o dihydrocarbylamido-
substitutéd, or C,.yo trihydrocarbylsilyl- substituted derivative thereof.

5. " A metal complex corresponding to the formula:




1: 10,000 to 100:1. 7. A process for polynerizing one or nore addition
pol yneri zabl e nononers, conprising contacting said nononmer or a m xture of
such nonomers under polynerization conditions with a catalyst conposition

according to claim6. -110
CH; (IBS) CH; (IB5)

SiR, Si@®,
NC(CH3)3 ‘ /NC(CH3)3

Osare. Osare
@ NC(CH3)3 @ NC(CH3)3

(IB3) Ti (Rl (IB6) Ti RJ

(IB6) (IB6)
< iN (RF)z < :N Si®R:
NC(CH3)3 NC(CH3)3
Ti (R‘)o Ti (R’)
H (IB7) H, (IB8")
Sl (RF)Z Sl (RF)7
CH
NC(CH3)3 NC(CH3)3
, 0r R ;

where RF is phenyl, tolyl or butylphenyil,;

R'is chloro, methyl, trimethylsilylmethyl or two R' groups together are -
(dimethylsilylene)bis(methylene); and _

R is allyl, .2-(dimethy1amino)benzyl, 1,4-pentadiene or 1,4-diphenyl-1,3-butadiene.

6. A catalyst composition comprising (A) the metal complex of claims 1-5 and (B) an
activating cocatalyst, or a reaction product thereof, wherein the molar ratio of (A) to (B) is from
1:10,000 to 100:1. '

7. A process for polymerizing one or more addition polymerizable monomers,
comprising contacting said monomer or a mixture of such monomers under polymerization

conditions with a catalyst composition according to claim 6.
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