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of the Invention The present invention relates to

substituted iigands and to a process for the

preparation of such substituted ligands, to

net al | ocenes conpri sing such substituted |igands and

to a process for the econoni gal preparation of such

nmetal | ocenes in pure isonmeric form to highly active

catal yst systens co§§D|S|n such netallocenes, which

can advant ageousl uQEF P %A ﬁﬁ?BF?nerlzatlon
and to a pro@ggg FPIIHE SEEABRLE aFC b Eﬁlon of

S ch ¢ t%L t, systens, and to a process using such
-J%§¥5ﬁ§§%—§§igens for the pol ynerization and
Copoﬂ%@e ;h%aht 98, {1 PAt’t I ng A0g, é’s po% ggh%_‘ﬂn re

pared usi ng suc yst sys Foun
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sol'ubl’e, hompgeneous catal yst systems conprising a
ni KNS dirQRgTtal aspapanent 18t et heam@iad Iaxcaneetiyps1 &g,
a cocatal yst conponent of the type of an al um noxane,
BackWuhdagird or an ionic conpound are well known. In
pol yneri zati ons using such sol ubl e, honbgeneous
cat darsitf fayistverss heay\pedeposetistarmaforqamdlen feactwidreds
wal l's and the stirrer if the polyner is obtained as a
oSafeaks -Théselgepasilss argef srdedbpyd Ggyingmer aticbnimfmolten
the polyner particles whenever netall ocene and/ or
peorhiial yedladeipfesentds.n dPS5oFvetifor ratien ceRgle was ready
suspenS|on The deposits in the reactor systens
fmitiay PESERIEBRSYHET A9t RPCRALSY: A afddd KonFgler the
strength. The revent. heat, .exchange to the cqQolin
Lk Bet uFaehy e

|

"iredi FRAYt Rer BROr & Ha @95 thEe? eJrfb‘iFeroferrg
ch ho neous atalyst S ens nnot be used
P Lalry PR Pt ReHaFBre | Ate Gt Bhdesingrghe

afY O'fvﬁﬁ%%s%ef 839@1 dh ehxhe 5?@%%{: ntﬁ‘&gﬁg}igﬁgnﬁs of

cat st systens In ene

e BT %meegﬁpeyndréaeﬁ d NG 133 nCREAL Ab il el %hﬁb%e&h@%ot
an 1 norgani c support material have been proposed

i AFe B2 APLR t hER2 A R 63 1Y @ks@bﬂ@éﬁﬁﬂ&ﬁéﬂdwgcSBQSa§6ﬁhd the
correspondi ng supported catal yst systens. At

b AEiUS] dadldlly . r ehevRdudipldizesiveaay) ot iy elat Ube§ éfore
from50 OC to 80 0C, such supported catal yst systens

cghdle palkgnrer sfarnepatddcualtangpobyprapydeires,s havwngin U.S.
nelting points of at nost 156 OC. In general, typica

Pydnues 2f, Gl TnBRak | dchle Tdtiakly 8065533 eremndarce 450, 8he. Many
e ion of 130 to 160 OC. Wile the polypropylenes wth

Nfelcrilpg Spdi nd ssHred eusaphée f p¥o inegei gasorative

mhere hi gher transparency, inpact resistance or

PR 1Yy alﬁ‘élhé% BF9%£3é C?eesdlfalbéd astQi?ﬁ%tqaﬁ&lﬁPob’éF?laesClear

or..exanpl e n.wall injection nol fibe
S AR il ham Cf kﬂ%whg%om surface

? used f ar apgtlcatlons tlff ess, |s
e, candle. as comes. o 0 E e ore E an the
he dom nat’i ng reqU|rene a Iocenes &8°uR%

t gl I t
t f2q GAL B M.S(da OG?OIQ orFefl not.cgglpg %&F@‘Hﬁ% 'ogncgﬂgles

copol'yneri zation o S 0SSi i'n conmbi nation’
Hd‘dré\haionf’?:hqrs HQB@e&@E@t@glﬁé%tssthen Pardd Yl and separate
alogen contai ning netal |l ocenes are used as catal yst
precursors, which can be converted, for exanple, by an
al um noxane, to polynerization-active catiopic
net al | ocene conpl exes (EP-A- 129, 368). The producti on
of netallocenes is well known in itself (US 4,752,597,
Us 5, 017, 714; EP- A- 320, 762; EP-A-416, 81 5;
EP- A- 537, 686; EP-A-669,340; H H Brintzinger et al.
Angemn Chem, 107 (1995), 1255; H H Brintzinger et
al.; J. Organonet. Chem, 232 (1982), 233). They nay
be produced for exanple by reacting cyclopentadlenyl
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RO is a bridge between the ligands Lland L2, B - R
P(O R40 where R40 and R4 1 , even when bearing the
we20ue/11408tex, can be identical or different andreresmendi4s543
a C2-C40 group such as an al kyl group having from2 to
about 30 carbon atons, a fluoroal kyl group of from2
to about 10 carbon atons, an al koxy group of from2 to
about 10 carbon atons, an aryloxy group of from®6 to
about 10 carbon atons, an al kenyl group of from about
3 to about 10 carbon atoms, &n arylal kyl group of from
7 to about 40 carbon atons, an al kylaryl group of from
I ING ZpBAELAD LD @Gms, TATS R GqAtEd Coptaminates  one
unsubsti t ut ed al ky] si | roary |SI roup n
“r 9t APRengPOP iy it PELATAR A GarBobiaf oiac the
Fi %ecoRA' 1b£019<§t hed’ur\%etn Ere]ghrq{ OmS Conne%tl ggdﬁge gfndles

rmone or nore Cy C|IC syste

tk‘]atpaé} %@te@' 91?919%1’?' ke%|§ldl}.ﬁge[>9 %@%l@r Qager into

non- carbon at ons , OS N or

afl@dgen QBogﬁdiff@nGa&remgﬁzs ﬁQ\dé Pedd 24 3RARAd S for art
different and R40 is a hydrocarbon group of from about

té 4 @ﬁ?uﬁenéedcwm &t o, cBidr carebe pilydnesarhon of
group of from1l to about 40 carbon atons, M2 is
asdiHea0R01981 MRbWR &, thhis and prd&gidmyl valpgsevednk two
units of the fornula la to one another. In formula la
ungatiiss flacebeyr dd that tilke iostarspbgherntgdedayer sticks to the
cycl opent adi enyl , indenyl, tetrahydroindenyl,
lawan aenginentedot eyst aray dpemedbeay| canrlvitappencakenyy rgeled
oxapent al enyl, which can forma sandw ch structure
Oﬁﬁtr1ﬁIﬂ@lééﬁPPaFoa&%ﬁﬁqurOPlaﬁa 12 neededsubsti t ut ed
I ndenyl , tetrahydr0|ndenyl azurenyl, fluorenyl,
D ntaIenyI or oxapentalenyl whi ch

ML, 5%3@5%33%?"%“@?%@5’{#{1“? 2% Lhgor i rf%'% 80 candies

og' \aazi:\yéf_RA'O _ errs R% %%l?g}%o&ab) ’la\yé B4c9ne

n
f are |den |caI are ach a

CQM 9eankan (9rQUR, &4 ]kﬁ]% 3 21,0, 8boHt . 30 1 car hen,at or%e

In‘particular an a group of from2 to about

s@é%@fo ahQEB i ndonel M aéﬁ%)ﬂt gh eHPa Otfrgcflqmo?)atlowﬁﬁoyalﬂ-dcore
carbon atons, an al kylaryl group of from?7 to

c &@t DO erreott&n Rél-i1and R4 s1care 14 fdignemat 1aed Rﬂ@uics
a hydrocarbon group of from about 4 to about 40 carbon

c Bé DireyaxR4& htegano beh ar thy driaear. bonhgrodrplef ifsr epbled 0in water
about 30 carbon atons.. O In fornula la it is very

apeet icadhadipppnef erk eftf ttatcoldr ahalyd? iar € ordedt by adlipwing
different and are each a substituted indenyl,

the wraiille, thbubeehy? ,timempdmt al ehgiid thigmsaned| @ayt or
oxapent al enyl, which can forma sandw ch structure
wi t Hheie tRENPH arent oFRIAE, hasdPese dFhiRyisdyg ORPt 1RgeT of
RAOR4 1Si = or R4OR4A 1Ce= vvhere R40 and R4 1 are

Cterntiadalt Sof 4P R £ &Y e‘?ﬂtp%’i‘& af'e b?‘bjp?l‘:le&&t yEX - pehtyre

c%%g%r&lthe %%rk%rgg% Efce f%ﬂgpgﬁ?gg%/elhn wa%ler,l the candle is

he 40, and 1 are ferent and R40 is
r%c% c? é%‘ﬁt y[‘:md exﬁ i) tyI ? grneoen);flrom 8!8 f.ent before
runlglec , dodecyl, cyclopentyl cyclopentadlenyl or
cyc iexyl, R4 1 can be nethyl, et hyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, cycl opentyl, cycl opentadi enyl or
cycl ohexyl . More preferred, as the substituted and
specifically bridged netall ocene conmponent of the
catal yst system of the present invention, use is nade
of at |east one conpound of the formula 1b bel ow
(Formul a 1b) where the substituents and indices have
the followi ng neanings: ML is a netal of Goup |IVb of
the Periodic Table of the Elenents, Rl and R2 are
i denti cal or dlfferent and are each a hydrogen aton]

o r oA a A~ o oy



(RAOR4 1C-CRAOR4 1)-, where R40 and R4 1 are identical
or different and are each a C2 -C30 hydrocarbon group,
w0 noopar4oszul ar an al kyl group of from 2 to aboPeT/L82005/014543
carbon atons, an arylal kyl group of from7 to about 14
carbon atons or an :5 alkylaryl group of from7 to
about 14 carbon atons. |If R40 and R4l are different
and R40 is a hydrocarbon group of from4 to about 30
carbon atons, R4 1 can be a hydrocarbon group of from
1 to about 30 carbon atoms. The
4,5,6, 7-tetrahydroi ndenyl. and the heteroatonégg
cont%%tnghrﬁaemutf&rﬁﬂyogleggréo?ﬁe@p%ﬂd Wﬁ‘é foet fgded by
| i kewi.se of rtan

conpounds
ahPRE e ;8 %%%%Ym%ﬁeﬁ SPer o 60 Repy fy it
cFd reon i den yl
GREEY &7 FRevaTal CRy dnd pat apal&q“ %&%9??%?
adli{ ft{wq{n%ﬁt @Bgeﬁ‘&?d e]?éyler% la'r@egﬁde&yﬁ'l 16015 aREaNG .ed The
, ethyl, propyl, butyl, pentyl or hexyl, 4 and
fﬁllaslo l%el %Eepbyﬂém walR0 1s%ov§§e@ﬂﬁt@l $0eRBr' moF¥ layers
and are 1dentical or different and are each a
obyﬂ&ggemaat@ﬁuoa glddanear, cyclic or branched al kyl
group of from1l to about 10 carbon atons, which may

BEDSH dids canietabnnof eDidwtierge atonms like Si, B, A, O S,
N or P, and / or may contain hal ogen atons |like F, C
or Brhe Ravandifd is avest dedersabodrbyithfoseehtvand exdinary
napht hyl, para-(GCi-G oal kyl) phenyl, para-(C-C

sKOLY [igortdal kg nyl b el ingr@rd- eg retﬁmrmek;m) phenfpllowing
neta- (Ci-Cio-al kyl)phenyl, nmeta, neta -(G -G

d@%]}]m )dgﬁﬁéﬁyplgrp xﬁkbqna ccwétlgere%lcﬁn E@unction with the
fl uoroal kyl) g enyl, R9.is RAOR4A 1Si = or RAOR4A1Ge=,

A GHEIRA 4O Ia ﬂﬁ”% S gk Wd&Rti cal or different and are
pro I pentyl hex hept ctyI nonyl ,
ey 16 uddebolrsPERtyie eyei sRERntyed 8 ¥ naRgRY
cycl ent y
dlffﬁvgnP %ﬂagg %095}%%ﬁvf%ggénty%ﬁtﬁzxﬁﬁﬂngg?%Fang'
oct Y NANKhowdecyte Mﬂgue@ﬁltergegegi/éar GG QQ?@Eybelng
cycl opentadi enyl or cyclohexyl, R4 can be nethyl,

A L in¥ORgkerbutyl, pentyl, hexyl, heptyl, octyl,
nonyl , decyl, undecyl dodecyl, cyclopentyl,
cycl Ecmantz;a@henyl c@ﬂidre/cslwwxyb. bdbsipgyefienced fioguide
production of high nol ecul ar wei ght random copol yners

pogmexopEal wemxr. rubber, for the production of inpact
copol ynmers conpri sing high nol ecul ar wei ght copol yners
or fIIG.t e shreducendle ciigrelidy pnopyl emeisd witgmemsedi wey: -
poi nts higher than 155 OC for applications, where a
hi ghF i+ fof 389Ys| sarkfiitddg ddrpae Lripstiatétred and
specifically bridged netall oce pe conponent of the
cathV%t s§§9€ﬁ16?“?%&3ﬁﬁﬂ&%@n%ngﬁv%ﬁﬂ?%ﬂ1Q£9§r|§aﬁade

of the fornmula 1d

of at st one co
beldﬁViF% ﬁﬂP§318? 4}Hﬂ%§ 40b8t Y3 ®nts and i ndi ces
haveF#Ghe fo}glog\évl nfgcgﬁegb elg%[% r%I\l/%be a netal of group

‘the "Péerio ements, Rl and R2

are ﬂ*&entl'océlho% Fuﬁ% %‘étnd?c'%dd%Se(gal‘%l‘coa 1‘1&‘3'&8%%& wax.

atom an al kyl group from1l to out 10 carbon

at onpi .an 1alskexy 944k Aeifngomi bt abQUL,kQ car bon
atons, an aryl group of from®6 to about 10 carbon

at on®erG .an 2asRbaXycai@up dfpdeioihbot Di @bl ilReadE80Rax .
atons, an al kenyl group of from2 to about 10 carbon
atons, an OH group, a halogen atom or a NR2 32 group,
where R32 is an al kyl group of from1l to about 10
carbon atons, or an aryl group of from6 to about 14
carbon atons, or Rl and R2 together may form one or
nore ring systenm(s), R4, R5, R6, R7, R8 and also R4 '
R5', R6 ', R7' and R8 ' are identical or different
and are each a hydrogen atom a linear, cyclic or
branched hydrocarbon group, for exanple an aIkyI ~group
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A-(2-isopropyl -4-(p-tert.
but yl - phenyl )i ndenyl ) ( 2- et hyl -
wd2¢0danmpht hyl ) - i ndenyl )i ndenyl ) - zi r coni undi chPOT/UE®N5/014543
A- (2-i sopropyl -4-(4-napht hyl ) -indenyl )i ndenyl) (2-net hy
| -4-(p-tert. butyl phenyl)
i ndenyl ) -zirconi undi ch! ori de,
A- bi s(4- napht hyl -i ndenyl ) zi r coni undi chl ori de,
A-bi s(2- met hyl - benzo-i ndenyl ) zi rconi undi chl ori de
A—bis(2-nethy|-indenyl)zircoﬁiundich!oride,

A—bis%Z-nethXI-4-(1-naphthy|)-inden | ) zi rconi undi chl or
ide,FI . 13 shows candle dipped into water.

A DIEe? 18t DNGa s (AP UYL al PASIY A1 0901 DL ED e

- bi - et hyl - 4- phenyl -i ndenyl ) zi r coni undi chl ori de,

b%%i;%g%é}ggfhyl-4-t-buty|-indenyl)zirconiundichloride,

A- biggc2- et Qﬂbwé-émreomtbmdfygég A ERYITLE IO AR ved

, A-bis(2-methyl-4-ethyl-indenyl’)zirconiundi chloride,
t-ieSt2- FRhBYbottom.

acenapht h-i ndenyl ) zi r coni undi chl ori de,

A- birgE2, 46dsnBl iyt op rdenyl) seiconideditehakkdehe non-cut

A-bi s(2-qt hyl -indenyl ) zirconi undi chl ori dq,
aredics( 2oet hyl tde etdnydlei.ndenyl ) zi r coni undi chl ori de,

A- bi s(2- et hyl - 4- phenyl -i ndenyl ) zi rconi undi chl ori de,

A- biFgG2- Adt Bippwe 6 knife peeling off an outer wax layer to

di i sopropyl -i ndenyl) zi r coni undi chl ori de, A- bi s(2- net hyl
expp s @i d36propYT - tTRENayY2ir eé@heLndi chl ori de,

A-bis(2,4,6-trinmethyl-indenyl)zirconiundichlorid q,

A biFsIECvz, 3865PPYFretdiA LS NdeR§H) 21T hildditehForprae X -
A—b%ﬁ%%,i87-trineth -indenyl ) zirconi ndi chl oridqg, 5

A- bi t AYPYS-§ yIPPRAenStS A 1Pé%undi chl ori de,
A- bi -net hyl -5-t - but,yl -i ndenyl ) zi r.coni undi.chl ori de
b, B8 Aipes 4 (s BRERYed A TSR aaT ol BE Lty

dighlorid q,

C/¥ﬁ% s(2-met hyl - 4- (4- met hyl - phenyl ) -i ndenyl) zi r coni undi
chl afficdep1 shows the cut awa portion of the candle and the
A—b|;(2-nethy|-4-(4-ethy|-pﬁenyl)-lndenyl)2|rcon|und|c

chIdtd@, multilayered colored candle of this invention.
A-bi s(2-nmethyl -4-(4-trifluoronethyl -phenyl)-indenyl) zi
r corinerdiehli ord d€gctional view of the multilayered colored
A- bi s(2- met hyl - 4- (4- met hoxy- phenyl ) -i ndenyl ) zi r coni und

carghleorildeg lines 22-22 in FIG. 21. .

A-bi s(2-ethyl-4-(4-tert-butyl-phenyl)-indenyl)zirconiu

Begti Mylder ifds. Carrying Out the Invention
A—bis(2-ethyL-4-(4-nethyI-phenylz-indenyl)zirconiundic
hi orTihg@’ughout the following detailed description, the same
A- bi s(2-et hyl -4-(4-ethyl -phenyl)-indenyl) zirconi undi ch

rei:%ﬁriealé:,e gumerals refer to the 5ame elements in all figures.
Sy, Fibed ! oL PG Mol Ry D2 1o
5 Rl 2Bt Bilade fy "B Ok BRERY! LahPdErvd 21 neanLyan
t%ﬁﬁ:tﬁr}ét&hgﬁhggk-fﬂ (fldrt %rutr%hggyivfcpé@ylln)g'l ng‘gggld ZL &Y«
ba%lbiml( 2578t yba drd s Ttdavk aRRERYI § -ddrdenyl bl ECOniWmict ear

net hyl ,

walk EiBF(azbﬁEEBMbeﬂat(lﬂréEtd”fy bbpheny}) -indensy kkaireeoni untina
etnyl,
A-bi s(2-methyl -4-(4-trifluoronethyl -phenyl)-indenyl) zi
r coni undi net hyl ,
A- bi s(2- met hyl - 4- (4- et hoxy- phenyl ) -i ndenyl ) zi r coni und
i met hyl ,
A-bi s(2-ethyl-4-(4-tert-butyl-phenyl)-indenyl)zirconiu
ndi nmet hyl ,
A-bi s(2-ethyl -4-(4-net hyl - phenyl ) -i ndenyl ) zi r coni undi m
et hyl ,
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zi rconi undi chl ori de,
A- (2- et hyl - 4-t hi apent al ene) (2- et hyl -4- (4
wO 2005hetygt - phenyl ) -i nde pyl)- 0 zirconi undi chl PET/U82005/014543
A- (2-mgt hyl - 6-t hi apent al ene) (2-nethyl-4-(4 '-n-h
gxyl - phenyl)-ind gnyl)- zirconiundichloride,
A- (2, 5-di net hyl - 4-t hi apent al ene) (2-net hyl -4-(4
' -n-hexyl - phenyl ) -indenyl)- zirconiundichloride, !5
A- (2, 5-di net hyl - 6-t hi apent al ene) (2-net hyl -4-(4
-n- hexyl - phenyl ) -i ndenyl ) - zPr coni undi chl ori de,
A- (2, 5-di et hyl - 6-t hi apent al ene) (2- et hyl - 4- (4
thewcflt@ﬁekw aphehyd § CA@ERYPY - WIS Grfi - unﬁheh%?w@f FIGS.
A- (2-met hyl - 4- azapent al ene) ( 2- net_yl-4
2 artdr IWﬁyﬁggp?t |r)epeﬁg§ yIF"}l JG)le imes. About ten
zlrconl nmdi chlorid %ﬁ nethg 1 4-t hi ntangngg(g et
WA 4 CaS2E AR WY AT prieRyrs* Jrﬁﬁo?él e °

2|rcon| h
oS4 UG SeRefT 2 et 11 4 (Z = FRRE TS
l%&}é@ Zthgylc)lehn&iP&yéc) 1r1ZI “EQB' é’@fdé&{}!aqr '1@% a liquid
2- met hyl - 6- thlapentalene)(z net hyl -
plgn{éﬂf%ﬁhyzh§l byl aphersdmd-adany! 3¢ amd&omzlsnﬂbcmb@rd@gaﬁees
A- (2, 5-di net hyl - 4- azapent al ene) (2- et hyl - 4- (4
; adaneehyinphenyly, diidengkpafzér cioniaumdibchboebeaining
Av(2-nethy|-4-thiapentalene)(2-nethy|-4-(4'
watadarmnt ythphetgpd -o Mdai®pl.) 5 and cOra nenthepkborddene or more
A- (2- et hyl - 6-t hi apent al ene) ( 2- net hyl -4- (4’
tireianmnttiyl aphenyf9d igidmeyit) shade coniaaidieykdor i @een the
A-(2,5-di methyl -4-thi apental ene) (2-nmethyl -4-(4 "'
degigptamigrephedydde inddrpined zihe ormlinrgicc FRBEL B30 is
A- (2-net hyl - 4- azapent al ene) (2-nmethyl -4- (4" -tris(triflu
dw%@ij‘ln@{lﬁypbw )tqueﬁdéﬁycp)llqu1d clear wax 18 and
zi rcani undi chl orj de
WRL2 %5 PRt AYT - 47 drient'aPBfled (2 Hethyt R4S temperature
c-tris(trifluoroneth met h Iphen J i ndenyl )
o8 4Ha FEArGY | e Snoitne {sPOSTYIAa
A-(2- nethyl 4- thla entalen

vor G RYEFTEERY| BT cof eh§|<§%¥%b@m§luﬁ&%%h$’é$fbg

I-6 h I
Ch]{l(szc %fiuorﬁon;?a sll"n,; %fﬁ%i?j(cﬁ J)(_%/menq:s( can be employed.

i nd | ) n I
OSSN S b o op e, T

axk‘@'}yﬂ&at' ngeB¥!l.]}lede.J§;é}.nl3lQn‘Qb§théi , as seen in FIG .
A- (2- met hyl - 5- azapent al ene) (2-n-butyl -4-(4'-tert- butyl

Thpéﬂ%rs)él)stlsndﬁnmhé p@élrlcs@nlotfrrdhéhéwséiﬁlent layers at the
A- (2- net hyl - N- phenyl - 6- azapent al ene) (2- et hyl -4- (4
primyd -1yl 3phenyl ) - i ndenyl)- zirconiundichloride,

A- (2- et hyl - 4- azapent al ene) ( 2- net hyl i ndenyl )

Zi r e wadidthl oondeining the primed layer 32 then goes

A- (2- net hyl - N- phenyl - 4- azapent al ene) (2- et hyl i ndenyl)
thiqugnitiedichfes$ def AylZzipdehgirdinds a@eduapedey£ﬁﬁ¥mnax 18
mgllndenyl)2|rcon|undlchlorlde

("Bbfer hypPusl i ni Bpericalte@ie FLpe fret hydiaiden g RPN € obd Nk

di chl ori de
PIRQD YR PRPLY 609 apsitl &harentet A TndsRs! FIFF cohf th) -

gl ShLON 06 & (2L vl 4-22bent 1.808) (GEIVL) o secona
p@n(ent%%t ) I_E\nggpegonaca% q)ngl ndg&%r)d liquid pigmented wax,

rconiu

A- (2- met hyl - 6- azapent a! ene) (i ndenyl )

zi rconi undi chi ori de,

A- (2- net hyl - N- phenyl - 4- azapent al ene) (i ndenyl )
zi rconi undi chl ori de,

A- (2- met hyl - N- phenyl - 5- azapent al ene) (i ndenyl )
zi rconi undi chl ori de,

A- (2- net hyl - N- phenyl - 6- azapent al ene) (i ndenyl )
2|rcon|und|chlor|de

7 o~ - ] L, R 1 ”~ T T T Y 2 R T T



formula 3 , these are reacted with a netal -indene
conpound of formula 5 (Forrmula 5) in which M stands

wo ososhigosNa, or K, and R3' , RA' , RS , R6' ,PEIUS2005/014543
and R8' have the neani ngs specified above, to obtain
t he compound of fornula 6.(Fornmula 6) d) Reaction of
the conpound of fornmula 4 or 6 wth a base and
addition of MLCI 4, in which ML stands for zirconium
titanium or hafnium to formthe conmpound of fornmnulas
1a - 1d. In step (a) the coﬁpound of formula 2, for

| e, -terfbutylphenyl) i ndene
3‘? S§8P%F1tal |actF"€oﬁQ| §PREHINYife Gr-ehpre - ar%tql@plng

hat d d/
lraptrua Shioe O TR s AP e 2l Psﬁan%adsolor
ut |t t
o, TR e AT A O SSIAOR 5, 05 s
iPreEferahly Qﬁet@oﬁé& dHS ok aSul §4 rtgféf%hac' 0%l &utﬁ dhen re

reacted directly, wthout further 1solation, In step
ad Ro Wickh & §b£é&&€1fHHH%%%@Qer4Qe{ﬂﬁﬁﬂeu%bQQHHOHthﬁéﬁﬂ
contains two | eaving groups. Preferential production
c&fdithe compound of fornula 3 or the conpound of
formula 4 can be achi eved by adjustnent of the
guarNddtiatibuel propard i3Bne®Lf Cohpourls tef alddedubq Be@raring
reacted in step (c) with a netal -indenyl conpound of
tHeorahelps Showhnith helGol [1OwilAg skepar(rd)lart lketter 44 is used
bi s(inderiyl)silanes of fornmula 4 or 6 are doubly
teladt enaredcwk tdrer ko oRg base, ixUdly-ad6. The outer
n-butyllithiu in an inert solvent, which consists of
Plgensed wﬁFéaag%n%ﬁlQ?%ﬂ'p&?ﬂﬁﬁafW%ﬁIf%dﬁ@é@rﬁ@ﬁ%r%ﬁﬁﬂ%n
0 one Qf, nmor.e pglar aprot?ﬁ sglvents and th
i 8

ST o S5 G e Wrﬁ*eéltregaaeédlsmvr]aﬁposed
t , . d th , Hf t
AL ORe CoRpOLTH SFoffur ioTh F £40-he "
depg@ onahken b5 EALIod QUL Bk LaImEr Bbures olqa: I OC,,

preferably doc to endlng n the
whiatiy @n@f tbhepprd dgg RO tandotheaprdfas R4QRE dM2) 5yer,

respectlvely, the netal |l ocenes are isol atedfromthe
SURAL QR 1§, Xb Bf &r WH J136rMRER 1&d0S80has been added the
pseudo-rac: meso ratios of greaterthan 5:1 preferably
cafdiat ilseasppd®: dnto MBUME apheteso ecbrafaiatinkeast 1d9id q@ngde
nost preferred of at |east 20:1 without any further
57 ac.Thesprséparad i glazst dpsM-ThatCargdlea Qlagri flcabndtributed
feature of the invention is that the process descri bed
bherhel fapddeivdesCenmronmpodovilenthiavi AP -a Whehutke oflaze 52
i somers of the conpounds specified herein having a
hasacdmppedr dﬁsewmfactém @OPOCH’é’é%r cﬁ‘utﬁsé@ééﬁﬁboa i g
ratio of greater than 5: %
lheenidGresBore o rfi% |2é>ss hanfﬂfe% cﬁanfﬂﬁe HFSZ?“&‘F%)54a§‘aS
nt hesi zed, erns yntheS| "
e G B1AY oot o gt TRBE RBALF™ ile MaCuFr arS ageen in
i solgted fromthe reaction m xture wthout any
subseduent separation of racem c or pseudoracenic

'SO'H% rf Q) UB5&, OTs RISUAQAESO ém&%teahkér ﬁﬁé Wikps

provi es a’significant "advantage in obviating the nee
sdOTe JritHe 26808 UFd NG RN EX BBBSE Y8 SANAS %thbogalqé f@&uaetd in

meso i somers to obtain a suitable catalyst. In the
sirdd-oMia910i ags agenel vaRd 2, the individual steps of

t he process of the i nvention for produci ng

transition-netal conmpounds of fornulas la - 1d are

shown once again for the exanple of a preferred

enbodi nent . D agram 1Diagram 2 I n addition, the present

invention relates to a catal yst system conpri sing at

| east one conpound of fornulas la - 1d and at | east

one cocatal yst. A suitable cocatal yst conponent which

may be present according to the present invention in

the catalyst systentconprlses at Ieast one conpound of

T .



di (cyc! ohexyl ) ammoni unt et r aki st (pent af | uor ophenyl ) bora
te,

wo poophenyi phosphoni unt et r aki s( phenyl ) bor at e, t rpet/iigiopHoi4543
sphoni unt et r aki s(phenyl ) bor at e,

di phenyl phosphoni unt et r aki s( phenyl ) borat q,
tri (et hyl phenyl ) phosphoni unfet r aki s( phenyl ) bor at e,
CH.ingsdimethylpheny])phosphoniuntetrakis(phenyl)borate,
phenyl car beni unt et r aki s( pent af | uor ophenyl ) bor at e,

171 pnenyleacbent ubl hidaklsepaptafuaroricark) shumgat e
, triphenyl carbeniuntetrakis(phenyl)al um nate,

md B AGE R WRE R E@k] Sfdent ahkuptspdenydoenat agand/ or
ferroceni unt et raki s(pent af | uor ophenyl ) al um nate, )
Prefeneneepbs$ngi ¥ekst Gtore containing a wick into a liquid
tri phenyl car beni unt et r aki s( pent af | uor ophenyl ) borat e,

N, N- di nethygikeyedohexit ianeoni nes et addgegpert af khod opbiery the
yl )borate or

N, N- di mnewayl behky¢a@mmom watetr aki s( pent af | uor ophenyl )b
orate. It is also possible to use m xtures of all of

t he @doveirndnpetiony rantdogredoeted driz ftdenipageess of step
conpounds. Preferred m xtures conprise al um noxanes .
and an 5 (PonitBteohpbiiid, l4AYLErPEoNRSS HeKdmuethete times
usef ul cocatalggt conponents are, |l i kew se barane

or,
RER "Suith SAEPFR8. H Mt tiurt@e EREBr Anetorented

car bor ané"c3ff}
3), unde%%gygrigp-T.
d-dinethyl-T.a- { car baundecabor ane, 0 dodecahydri do-1

deca -di car baundecabor at €,

4_' car b?aniaﬁ%aeﬁéalr 40)ax and cooling the ball to about
bi s(tri (but'yl)anmmoni um nonabor at e,

bi s(tri(hgbybhamomndrddindgcaborate, 5
bi s(tri (butyl)ammoni um dodecabor at e,

bi s(ta)i ( Rubph hgamawndwydecachber oflegaba=atieto form a primed
tri(butyl)ammoni um 1- car badecabor at e,

tri (butyllpgewont um 1- car badodecabor at e,
tri(butyl)ammoniuml1l -trimethylsilyl-1

- carlradecddbpiagethg8(all of step (d) multiple times in the
tri (buyl)anmmoni unbi s(nonahydrido-1 , _

3- di car baAeHaBofhe®d) covalfrdtered|yy diardmgt yr) daR®hi um
bis(undecahydrido-7,8-dicarbaundecabprato)ferrateilII)

. The! Ano GiPPoRI LERF L3l @ 6FePohtk HoihSusES Ray +@Pld
Lew s- aci.d or Broensted-acid cations jis preferab

from 0. 1 HgmI0" BAUTVAIES P fr GLEF abig FPER 1ht ooTpenee By
equivale%tspigas§g qgeghe net al | ocene conpound of the
for mul as ‘18P "9 d " CSHii'Hat i ons of at |east one Lewis

base w th.hioetallic, ¢ d f L

R 1708 - @%E&%s%é FrATENE " @%P%%%R%flgrlﬁ% | §rga5ecend
as descrifgdehBefal£nti ARPLEGALLOM MR QY2800 Ry the
i kewi se i nportant as cocatal'yst systens. In this

regard, Rh7iand RSu@ramdiRetsasRpdfatlidd @ceorang second
represent a hydrogen atom a halogen atom a CrC 40

car bon- cortiaedi hgygr oup, especially an al kyl group of
from1l to about 20 carbon atons, hal oai kyl of from1

t o afivut d2@pdapbbne atalnts ofakkery (@f rulomplet 6imbouin Iflear
carbon atons, aryl of from6 to about 20 carbon atons,

hal oaryl wek fpbdheéed olmlseamenoe chy bbyPratrengn apyedxyand

of from6 to about 20 carbon atons, arylal kyl of from

7 to about 40 carbon atons, haloarylalkyl of from?7 to
about 40 carbon atons, alkylaryl of from7 to about 40
carbon atons, or haloal kylaryl of from?7 to about 40
carbon atons. R17 may also be an - OSiR51 3 group, in
which the R5 1 groups are the sanme or different and

have the sanme neaning as R17 , MB is the sane or

di fferent and represents an el enent of main group Il

of the periodic table of elements, i , j , and v each
stands for a whole nunber 0, 1, or 2, and i + ] + Vv is

L, a ~ -~ . T T e o,

eyl - . dcabanonaocang, L L (DU amn) urh,



clear wax three to thirty times . The candle is cool ed
in water after each dipping. Afirst color |ayer is
wo ooosadioby di pping the candle two to ten ti meSPCTIUS2005/014543
l'iquid pigmented wax. When the pignment col or has been
achi eved, one layer of clear wax is added by di pping
in liquid clear wax. After céoling the outer surface
of t candle_in_water, t.he can IS, rubb . The
cand&g i§e€85 Eﬁn?oth%.qﬁggrgg ?%§1Q§bﬁ)nf%%%ﬁg9ethe second

r ubbi ng. e thity.l -G wax are
added byégigg%fl%gét foy tag}aty hiPt gé{t&i[‘?r%ds) Fiarcft%qhsqui d

2 Cl eafh X oaRdst BER B healieeesSakSof£PBAL @dndhthadcording to
second pi gnented wax. Additional pignented |ayers are
chgded i whithe isatke WeahdiEha sf bhipped ayera ofl aRiegaEBE €dstep
wax is covered with one or nore |ayers of clear wax
(and a glaze. Brief Description of Drawi ngs The
invention is best understood by those having ordinary
3ski IThd proleessahdt eprakiqiggaet dbgorafisrensadiie pheording to
follow ng detail ed description when considered in
ckah} unctihgFednt Bhe heeeirbpranginga ik aviiarseisn thai ch:
FIG 1 shows wax core with wick tied to a hanger. FIG
ipt Rkl at6r ¢ 2BBF nBY df $RFEF 1At DRI FLRRP Afed ! WERTORPIG, (C) -
3 shows core wth exteriaor clear wax |

ayer bﬁing :
4di ppEtf BTCGSRAL EPT BY CUY "YhBus S CanYt & Al £o 2 fECTdIng
[ dinto a liguid. pi. ted wax.. FIG 5 ows
S fistedn b0 PO g e hth s St o R B s
| e i i d_ij 7 and|
S R i PR S i e
dg#ggggELnto water. FIG 9 shows candl e being rubbed.
FIG 10 shows rubbed candle dipped into liquid clear
swaxX.tHd Groblsshews sasull@Relandedbppetsd MandiRt 8Ecording to
FIG 12 shows candle dipped into |iquid pignmented
cvaxm Al ,GwhkIeshovse caiglh i diippedteat waxatLprdvliGedldn a
shows candl e after desired nultiple | ayers have been
capdirett maliGtalbeghawsa camghleeabote oot | a&ymert drRiSppeny$s
bei ng renoved to create flat bottom FIG 16 shows top
deutess IMeing used to mark the non-cut area on top of
the candle. FIG 17 shows a knife peeling off an outer
6wax The @rracesex56sePEMFingr enferprrtivay@nddsl gecording to
FIG 18 shows candle djpped into a |iquid clear wax.
SR k9 WRERE "candF EPRA T ET iFhEoPAtHIARE fhegeapgle is

shows, a cutting away of a to ortion of the candl
PR 7 GHioits CERGT Eht S Snay GoFPoR OOt IR CaRdre dng:
7t he ﬁfﬁ”%r%tc%%émf'ﬁtﬁ' ﬁlngggurcel%gf%loﬁéggrggﬂ% feca?rllfg'ieltehlaécording to
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aTps onpghoute nehg 169k owi ng detai | ed description, the
sane referencé nunerals refer to the sane elenments in

all figures. Referring to FIGS. 1-3, a core wax bal
10 has a wick 12 through approxi mately the wax ball's
centerline. The wick is tied to a hanger 14 for
further processing. First, the wax ball 10 is di pped
into a container 16 containing a liquid clear wax 18
at a tenperature of about 125 to 195 degrees F.

andt hereafter in a tub 20 contai ning water 22. The
steps of FIGS. 2 and 3 are sequentially repeated
multiple tinmes. About ten dips in clear wax and water
is usually sufficient to forman exterior clear wax
layer 2 4 seen in FIG 4 . The clear wax l|layer 24 is
then dipped in a tub 26 containing a |iquid pignmented
wax 2 8 at a tenperature of about 125 to 195 degrees
F., as seen in FIG 5, and thereafter in a tub 20
contai ning water 22. The steps of FIGS. 5 and 6 are
repeated one or nore tines until a desired pignent
shade is achieved. When the desired pignent shade is

I o ~rN "



