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METALLOCENE COVPOUNDS, CATALYSTS COWPRI SI NG THEM

PROCESS FOR PRODUCI NG AN CLEFI N POLYMER BY USE OF THE
W@2DAMY3TS, AND OLEFI N HOMO- AND COPOLYMERS BAZBKIZRSIIN24352

1. Field of the Invention The present invention

rel at es t oOELBCETRONIG ARTECEECSURYDILE ANCE TAGS

conponents in polynerization catalysts, to catal ysts

conpri sing such netall ocene conpounds, to a process

for the polynerization of olefins and to particularly

propyl ene, and ol efin random and i npact
copol yners prepared by%t al | ocene

catal ysts. 2. Background of the Art One of the nost

i mportant factors determ ning the success of a

cat aElgstronie ajticte spsyeilance (E4S) systemsiase wakh kpows imthejartyand are
to use it for the broadest possible range of products.
uded forinl émgrytdofiio] dnldeo pievehtahefoasd dimiilai autivetd mmoval of
of netallocene catal ysts for pol ypropyl ene has been

. | - .
axj(t:lgl%b Frof&fe‘fi‘gdr{t) foilgd Eu% ng?gllé&l% g sZﬁ?ng?% Eyé@g Eran%rﬁltter and a
et h Iene behaves a hai n transfe ent t h nost
SylehTerEue ARG userip &staplishca surveiliange zonsy ey wFé‘P"%fF?d by any
basi ¢ netal |l ocene structures, such as the
argiglesibeisg eamdved fons hermentroded\ir@C( Cp) (Fl u) ZrCl 2, the
aspecific C2v synmetric Me2Si (Flu)2zZrCl 2, and both the
C2 SYKHPAY ta% i§ 2FixMp @ Ladh aRlcid eﬂﬂ)m@l@le@'a?mﬁ‘kgr d¥@nsor adapted to

f 1 uxi onal Ph-1nd) 2ZrCl 2 catalysts for elastoneric

. pol ypr.op Thls effe as al so been found, for

ifGasd By TEEp 0 iafhit B0 by e Rt atdng Sy nce
2ZrCl 2 and rac- Me2Si ((2- Me- 4- Phl nd) ZZrCI 2 [L. Resconi,

zape. fhistipteractine cansede sthersignalye be estalishedinthe perveillance zone
Pol ynmeri zati on" I n Pol ypropyl ene Handbook (N

whigh duither sighel i} recetved By Zhe syaraerecdiudt iAxberdinglWpbs movement of
2005]. Wiile the 2-Me substitution of this catalyst

afagg% %ﬁléi‘éwﬁroﬁ l'?ﬁl% shhgllﬁqgé’ HiRoLH ﬁz{l%ﬁfb%freéeﬂ'ehrbg/ the system

ene nondner an us preve ts t or mat
revent, th

! Iow npj ar.. mas it fai I

e ISR TG G DAty ntestiiayt S BisduAtitle it 1 zen cAn
of the latter's presence. This b-hydrogentransfer to

alamemay ithydreafier be triggeredrbylsbe systen teeelverm vo ithedE A tagnor both, to
term nati on nechani smand | eads to the fornmati on of

fulrt@ey éﬂpb@d th@%ﬁ@atﬂér@i&ﬂ'p@é&@n&tdﬂlﬁ@tﬁg%éd%@ély fethe s[;Aelll'EMEB%ne
et al. Macrorml Chem Phys vol . 206, pp. - :

1043 : ne Pro |l e Co AL
cr 1o e 5 PHSEAE S PR GRAGRY ot b torainl
React i ons and Pol ymer Mcrosgructure”]. Exceptions
mﬁ‘é\‘@@r@é"@éﬁb £ atﬁ#@meﬁt doyiees JoratBiniae dhectassiorthe atiglesy Sueh ky
I i gands, such as rac- Me2C(3-tBud) 2ZrCl 2, which show a
attaphikertt demiceeas duithrer notigniednte $s ededsyble thlpyaudoeized personnel only so
i ncorporation. This catal yst, however, has

th§h§fabﬁ1@ﬂ"z&91%nio@alt(ﬁfanﬁ %nﬂ@s‘%ﬁ&%@ﬁfmd@a' Ao tﬂﬁ%ﬁdarﬂgny

activity. Another key reqwrerrent of a netallocene

Sf is its ce
aegRhen Svighs sk reddRac gt onbr B R YR P HEARBiafeH Special
catal yst_ that has a very high stereospecificity and
topkeyi dstashingtmeshagismyGleyen thienes, hpweapi hayq develaprd methods to
2ZrCl 2 catalyst famly, the stereospecificity and
defegsoneEaS tagd.t y has continuously been inproved during
the last 15 years. EP-Al 834 519 relates to
net al | ocenes of the rac-Me2Si (2- Me-4-Ar-1nd) 2Zrd 2
for the production of high rigid, high Tm
pol ypropyl enes wi th very hi gh stereoregularity and
very | ow anounts of regio errors. Although not tested
for their copolynerization performnce, the
net al | ocenes di scl osed in EP-Al1 834 519 anti ci pated
substitution patterns in 2-position that would | ater
be identified as particularly suitable for the
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case of butyl substituents. A conbination of high
honmopol ynmer nelting point and hi gh copol yner nol ar
wore®e/060achi eved if both substituents R in 2-PpOBUS1007024352
are isopropyl groups. The major shortcomng is the
very |low activity/ producBUMMARI the
rac- Me2Si (2-R-4-Ar-1nd) 2Zrc 2 catalysts if both
ligands R are branched in the a- position. WO
03/ 0AR bMBodineat BaaTIdetrodigadidehul¢ilamedEAS) taghtkat forms part of
(2-R-4-Phlnd) 2Zrd 2 famly having particul ar
[ {0 iAl Is 7 et 0
T e e e P e Ry e RSt erpbrghe ke o
el tin oint js.favored if the Ph group exhibits a
ert p e taB stenabiber i X Reapd i Roitel i Sligheofs, The
in case of biphenyl substituents. A conbination of
EAB gz manbpatached tomsytiiing apéray fanekampinbasshghieran article of
nol ar mass is achieved if both substituents Rin
cleth@siA detchihg 8dibed maeTemovelad XS @f vhe aprveidiihcedik ABPS -
One mgj or shortcomng is the very |[ow

| " . .
nQRElshif b AR gkl 50 biffhysed), Wbl the FAS s atached to, fr
ligands R are. branched ip the a-position, reover,
e"t“ﬂ’@?% Ay ﬁ@é’% ‘bfdg%tﬁ’@lgea FOnLPIIREYSER Bay f’Wé“tH’EI\)%S ﬁB‘l"ﬁ‘rlfléP%e zone
produced by using such catalysts are relatively | ow
fontiedIA § tigrsésmabtodnste thattlaxt artiele pf bloghngrmctudingthe EatSatag is not
This, in turn excludes such netall ocenes from catering

refREd £8in! tRE SurdEifiBn@Sz0RE REthot tAVEering! AW al&aS4r the like.and
i njection stretch bl ow nol ding.”EP-A2 1 250 365, WO

97/ 4007, nd . 3/ 045551 rel ate t.0 tallocenes .
navi T RAB S8 MRUARST o8 DBl HlsEk g AEaGhabB fraages yith the tag
the indenyl ligands with the inperative that at |east
baglieviag pinh Mare gpesifteally, the pagdiody awludes o ratpryiedampthat detachably
cyclicized in the a-position. WO 04/ 106351 relates to
engRia3lthO@piaNne sedudy/ihe Gackub shel taf Bodys The rbfagy dam@hdy W disedizaged
the indenyl ligands with the proviso that one |igand
T YR ER s AR Ao, SR CINY o SRE AR Ehannc
a- ppsition. Such catalysts afford hi gh Tm honopol.yners
folRer Wi tbﬁ Body - S Shapp sgwe@ﬁ%mﬁw%ﬁm%ﬁsa @Dﬁgrfjg.cfﬁ?y of
However, there still are limtations with regard to
accessimg\the rodary iclampywith eniytbinig\othey thandh tbolwegirokecdpeeifiadllyedesigned
honmopol yner nelt flowrate. In sunmary, the main
fofl ifchGl Ritsose OB usP RSY beprobatam ong lotifey FaaRirEs, RITIM Siakd e radius
net al 'ocenes of the above nmentioned prior art, is that
ot‘tﬁﬁe;rﬁatggh %ﬁll yst has been found that, when used for
e noropolymnerizati on of propylene, affords isotactic
pol ypropylene with a high nelting point and very hi gh
nol arhefzguaty ehanpelof ap gpbadiment may, furghes ynclude akexivay Wpugh
used for the copol ynerization of propylene with
whithyHeaoel, orgirdter relsst iniagél toataess thie sstaryr dayp endinstultydissigage the
copol yners, all at very high catalyst productivity. As
o R B I R TR R O oG ER T on the depthof
catalysts is |limted pbecause, certain applications that
tof Bt Shspme o b o REREARR G oneBink AT e Bl fannet
low nelt flow rate, and/or a high nolar mass copol yner
coypled ayidi therarcuate wpatnehs featwehpraecding anddaliewingbe ay, may
are not avail able at cost conpetitive productivities.
indiklually exd inafonitiratipheadindr indasRa theatifficalty of ackdssdsStht hotary
shortcom ng of the state of the art netall ocene
conpounds and to provi de metél | ocenes that afford high
mel ting point, high nolar mass honopol yners and hi gh
nmol ar mass copol yners at hi gh productivities when used
as conponents of supported catal ysts under
industrially relevant polynerization conditions at
tenperatures of from50 0OC to 100 OC. Anot her

-y e Y a1 e o - - a I o



Accordingly, provided herein is a process for olefin
pol yneri zati on conprising: contacting one or nore
W@b@piosr1oi t h a catal yst system under pol yrmeri zB€T/082007/024352
reacti on conditions, wherein said catal yst system
clamyg Wit any thing cthatthanthe netl at probe specifivailp designerl fot heh a
general Fornmula 1 below, (Fornmula 1) where ML is a

putpdstlas RbteFBNR. g\\&oﬁfinélff‘,ﬁhg Eé'}{vgag: 4nd TBPleBtuRds IR arcuate

enents, Rl and R2 are’ i dent or different and are

each h ogen ato an_al kyl oup of .from 0 .
chsh AP e e kY Do DR 5 Foik Bage viredpefeds Tpp accessing
about 10 carbon atons, an aryl group of from6 to
thesary clanpandoabseguontly, deser unaythesze obthe i Aghsystempthereby.
about 10 carbon atons, an al kenyl group of from2 to
about 10 carbon atons, an OH group, a hal ogen atom or
a NR2 32 group, where R32 is an al kyl group of from1
to about 10 carbon atons or an aryl group of from®6 to
about 14 carbon atonms and R1 and R2 may form one or
nore ring systen(s), R4 and R4 are each a hydrogen
atom R10 is a bridging group wherein R10 is sel ected
from-O \ \ \ [BBR,40 AlI-R 40 -Ge- - O - S- so \ \
\''\ S22 NR40 IP-R 40 P(OR 40 \ or C=O/ [/ | where
R40 and R4 1, even when bearing the sane index, can be
identical or different and are each selected fromthe
group consisting of a hydrogen atom an al kyl group
having from1 to about 30 carbon atons, an aryl group
of from®6 to about 40 carbon atons, a fluoroal kyl
group of from1l to about 10 carbon atons, an al koxy
group of from1l to about 10 carbon atons, an aryl oxy
group of from®6 to about 10 carbon atons, an al kenyl
group of from2 to about 10 carbon atons, an aryl al kyl
group of from7 to about 40 carbon atons, an al kyl aryl
group of from?7 to about 40 carbon atons, a
substituted or unsubstituted al kylsilyl,
al kyl (aryl)silyl orarylsilyl group and an aryl al kenyl
group of from8 to about 40 carbon atons or wherein
R4A0 and R4 1 together with the atons connecting them
formone or nore cyclic systens or wherein R40 and/ or
R4 1 contain additional hetero atons selected fromthe
group consisting of Si, B, Al, O S, N P, d and Br
X is an integer from1 to 18, M2 is silicon,
germaniumor tin, and RLIO may also link two units of
the formula 1 to one another, and R11 and Rl1l are
identical or different and are each a dival ent C2-C40
group which together with the cycl opentadi enyl ring
forms a further saturated or unsaturated ring system
having a ring size of from5 to 7 atons, with or
wi t hout het eroatons selected fromthe group consisting
of Si, Ge, NP, Oand Swthin the ring systemfused
onto the cycl opentadi enyl ring, and wherein the
synbols * and ** denote chem cal bonds joining R1 1
and R11' to the cycl opentadienyl ring. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT(S) We have
found that this object is achieved by a supported
catal yst system conprising at | east one specifically
substituted and bridged netal |l ocene, at |east one
cocatal yst, at |east one support and, if desired, at
| east one netal conpound and further one additive
conponent. According to the present invention, the
catal yst systemis prepared by m xing at |east one
specifically substituted and bridged netal | ocene, at
| east one cocatal yst, at |east one support and if
desired at | east one netal conpound and one further
addi ti ve conmponent. The first enbodynent of the
invention relates to a specifically substituted,
bri dged netal | ocene conponent of the general Fornmula 1

T [ - I A\ . T | o N x n_ Y
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atons, an al koxy group of from1l to about 10 carbon

atons, an aryloxy group of from6 to about 10 carbon
wWae@a®en2 a hal ogen atom or Rl and R2 toget hePCHEH§2007/024352

formone or nore ring system(s). Particularly

preferably, BRIENDESCRIPEIONEH THEIDRAWINGSrent and

are nethyl, chlorine or phenolate. R4 and R4 are each

a h’rﬁ’{% t A 8B ref3ted & embBAINtAtNY ﬁi&ﬂ&l?@'ﬁﬁt@&l Buti#hQistinctly
is selected from;41 RA0O RA0 RAO RAO RAOR40 I I I | -

clairgd o {55 folop gy Paion, othe peeiicgion. e Gpdiibyes bagaps 1o
NOf - R4fP-R40\ P(OR40 \ or C=O/ / where RAO
organigatien an meshedofynsration aninbe hesleundarstood by sstereaemtotle following
identical or different and are each a hydrogen atom a

detbiled dBciiftnpyIsenGBacdvith meadckymfgfyﬂtgwbamgsm vhivir 1 to
about 30 carbon atons, an aryl group of from®6 to

abopt 40 AR AL RERag & hictoAfNGY! O oup of Trom 1

to out carpbon at an al koxy group of from1l to
about 10 carbon atons, an arylo roup Qf from .0
aboEEG-li‘oﬂ1&&%@%@&%9%@%@%&@){%@6&?&1@? of %ﬁmgm{*@em-
about 10 carbon atons, an arylal kyl group of from?7 to
aboBIG.4illostrdiesna attowsy, viaw olthe/EAB ythg off amupnbxfdihemsrinciudiog the
about 40 carbon atons, a substituted or unsubstituted

SE@'Ho¥k Shd Ydtary@ideyp (aryl ) silyl or arylsilylgroup.or an
aryl al kenyl “group of from8 to about 40 carbon atons.

R40_and R4 1 together wt e atons connecting them
canFﬁgr%ﬁgﬁtéatﬁsrtgﬁgFtéllc?y@i’ Sgbgﬂ?gﬁems or R40 and/or R4 1
can contain additional hetero atons (i.e., non-carbon
at ofKy. Jilluetrages a formed fisktapg, N or P or hal ogen at ons
like d or Br, x is an integer from1l to 18, M2 is

si | FR®I illSET8 UrPA S tagl dfin editdditléhtmay al so |ink two
units of the formula 1 to one another, Preferably, R10

is Sl =, RAORA 1Ge= = - ((R4ORA

1o Bt tes {HERseR o A R e et R o

different and are each a_ hydrogen atom a hydrocarbon

gr ofif5of iHustigtes & sutawavtvieyp of dhe ypPeathoweing;¢f an EAS tag of an

particul ar an al kyl group of from1 to about 10 carbon
embdbddiment.an aryl group of from®6 to about 40 carbon

atons, an arylal kyl group of from7 to about 14 carbon

at OpfG, @@g@t&vésac{ ¥ita@hP Wi lof il mvier%u@ikag USF aht &%r f38">f an

atons or substituted or unsubstituted alkyl sil

rau an al kyl (aryl)silyl or an arylsilyl group.
em (ﬁF{%EbI arly preferably, the bridging unit RLO is
RAOR4A 1Si = or RAOR4 1Ge=, where R40 and R4 1 are
i dehlG.cH) ilbustrafies facqusawayavidwaefethpaphen housingyof arpEdydytag of an
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,
embbdigeit inciaie@formey aitoppat yl , cycl opent adi enyl
cycl ohexyl, phenyl, naphthyl, benzyl, trinmethylsilyl

or B ot L r . e 4 tAlCal

or BIG B Ul S FRNE e o8B RE heslzcot HEBAS°E of an

which together with the cyclopentadienyl ring forns a
empedimgat ingladingza fermed fighh@Bg-ur at ed ring system having a

ring size of from5 to 7 atons, where RL 1 and R1 1

may FE@nt 2iltustrhtes hedtutavegt view &i the @ppe\houBingfoan BAS tag of an

within the ring systemfused onto the cycl opent adi enyl

embbdithenDnSh@IRUNSEE REoI04RUADR] Yapfpd RL 1 are
Identical or different and are each a dival ent group

Zﬁ ld E@:ﬁél%@%@%ﬁﬁg ig}\/s’?er}% iin’ncl b 1ng”%1| €£§ .Jfag?ofaq?%eredo’dgrhegt.’

respectively. The asterisks "* " and "**" in Fornula 1
and Fornulae 1 a- v and 1 a%v', repectively, denote
the chem cal bonds joining R11 and R11 to the

cycl opentadi enyl rings. For illustration, if Rl1 is
represented by Formula 1g and RL 1 is represented by
Formul alg' , then the structure given in Fornula la

(see below) is obtained. Particularly preferably, Rl 1

~a A ] e - 1" rr



10

15

20

R77, R88 and R99 and also R55' , R66' , R77' , R88

and R99' are identical or different and are each a
woydpoegam atom a linear, cyclic or branched PCT/US2007/024352

hydr ocar bon group, for exanple an al kyl group of from

2 to about 20 car hDETHAIDED DBRCRIKHMN group of from 2

to about 20 carbon atons, an aryl group of from6 to

about 40 carbon atons, an arylal kyl group of from?7 to

aboBmbédintandefiunadl nmnicamtict kecueityylag gvibh bp dedcribedRefertuce

about 40 carbon atonms, or an aryl al kenyl group of from

wiP nb® R4 i get‘i{"} It Hc%h 8n Of theseeitdidirhatit ek 1‘Pl'hstrated in the
unsubstitute group, an al kyl (aryl)silyl

ot s ﬁ]@@nﬁwﬁ%ef e GhEHP s B, SB5 R0l B Gplg o vings
or R8, R9 or , RO' as well as R55, R66 or RS55'

there ir6®'intont taaanlmmnmo dregings digglpseddiergiay. 7 Onlageatrapyz the intent
R88" or R88, R99 or R88 , R99' in each case may form

is 19 coRdrlilialRfhatives) Afodi fitadbmy] afy ejudvadéntOwithintbe Spiit &1 scope of
The groups nay contain one or more hetero atons |ike

i n hal ogen
the%eécr%ep%bogm%‘ Rfgpka B?ﬂ%ee{rcgg{lg,ﬁ?@ﬁﬂk& Rr7, R8s
and R99 and al so R55 R77' d
ar e Qng eMbadisyant B 1FORPEIS ahEAﬁsag et mrw "g'ﬁél lw EM
also RB* , R6' , R7', R8 and RO are identical or
sysierh f BMoee tp&iﬁtaﬁy,em&mﬂmd&nhy il mpBAS adgoimyludingsnsaréuatet ahennel
or unsubstituted al kylsilyl or arylsilyl group, a

and hdi@6nal FARrEStoHind¥: ARGRRLGVAI If Yhe BAS WY With HE\QE@sJotEé? than

about 10 car%on atons, or an aryl group of from®6

thqggg;ge:cg‘ﬁ:gpg ggg@gto%n&hg%l&%]se ”’?MeSER tsg%tglaorgéfnﬁmperolpglude a
may contain hal ogen atons like F, A or Br. The two

detadljing denice andi mbriteIeRE stgrd 1nlgsesratsthe R\ Srieg marinrlade a
hydrocarbon ring systemor R5 and R5 are identical or

serfibf, trangnitten @ tiel 1tke@a ethiton datdvedbld sipsl wiien s ldxatedtwithenla
aryI group of from®6 to about 40 carbon atons.

er@hl
moghle f‘sﬁ%@%ﬂﬁﬁeﬁ@ S Gy Rl o AN ey or
h dr m and 8 .,a R9 . and al so R5'
exqpiple bRptiac e o iaTHo e okt T RS eLaRITg AGdREY FAPY2h EAS
each a hydrogen atomor a linear, cyclic or branched
tagawhenl sugvedllgnce s iat anvelsary (e oafter 1 iteam banbegn prechaged).aWhile
aryl group of from6 to about 40 carbon atons. The two

the@AQ‘f'&ﬁE aft@dhed 2, FoxanmPle, an artleSst cirthing, e rﬁd?ﬁl@hﬂ@ §ystem

orma ring systemor R5 and R5 are identical

and re each. a u r fu
magrrwm{ﬂr psuBYel 8Fnz%netf8r 3‘8% t?ﬁ @gb@ eng r%lfl?aﬁtt}lne ax{lag of
Preferably, the specifically substituted, bridged,
clohing inchidingthe cﬁfp%%em nesfrempieedsrom theszone aithent triggertingean
invention is as given in Fornula la bel ow Formula 1la
aladh,or Bk, like2, R4, R4 and RL10 have the meaning set forth
above Wth respect to Fornmula 1. For the substituents

FI8. 1 [fils@ds Bﬁs%%l@d Helubmg bod?g 10, tA% 12NHc1R8in@in 130,

Fornu a la, there are two equitab sustltutlon

an&g;céﬁra gﬁ@mﬁﬂﬁi g%l i S«tdyslll@(s{l"fle t’&?%gg %ﬁhg(l‘i:) to any'item, for

identical or different and are each a hydro n atom a
example an artijeof dotbingb by pistrirg thy dieaicaragiinie gf eig%nng with the pin
exanpl e an al kyl group of from1 to about 20 carbon
13abptask 120aid d@ishablrsecipingfthé pam3a of acklalto &2 body DOM In an
atons, an aryl group of from®6 to about 40 carbon
atons, an arylalkyl group of5 from7 to about 40 carbon
atons, an al kylaryl group of from7 to about 40 carbon
atons, or an aryl al kenyl group of from8 to about 40
carbon atons or a substituted or unsubstituted
al kyl silyl group, an al kyl (aryl)silyl group or an
aryIS|IyI group.. The groups nay contaln one or nore

1 . ey o
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group of from8 to about 40 carbon atons or a

substituted or unsubstituted al kylsilyl group, an
wW@kwyglo¢Aany ! )silyl group or an arylsilyl group.PduS2007/024352

adj acent radicals R6, R7 or R7, R8 as well as R6 , R7
embodifent, thRgpin 1 3@ idetashelly naguwd)uorhoay Hy @ irosushlaonanmienthat it

system The groups may contain one or nore hetero

req@ird® sﬂe’cfﬁﬂ?/ esighbd t0b) to@eta&q tHY OAS B}g 0drdm €He, FE¥xample,
contaln ha ogen atons |ke F, d Br. RS and R5 are

atons The nay contaln one or nore hetero atons |ke
notefl, thebagy, lﬁlﬁ ofgmgnehodpnery mpy/inglpde, senserm transiitigr. ag s like to
atoms like F, A or Br. Preferably, R6, R7 and R8 and
emitlasdetdeible sigﬂdl whied itR8 located withima noaitored sdivieillanesnizonend
are each a hydrogen atom a substituted or

Acl:'&arffé{}‘, ;&)@&%aﬁcuﬁkm&@{h g e E@Isdag i1 by WiGbQiRe tddl lmas}%@fer the

cycli ranched al group of from1l to about

carbon.atons, or .an a up .of, from 6
rerl&%raﬁsﬂthaﬂ‘éﬁg%awmmﬁnﬂﬁgf otk Reibedhe Rosed E‘?ﬁe%m the

atons like Si, B, Al, O S, Nor P, and / or may
nKmdnmdﬁnﬂhdhagEﬁnatons like F, O or Br. R5 and R5 are

.identical or different and are each a substituted or

unsgRGta fikkesdeddy SEQ Mo afd rott@Bl6ck MsehislyicodBinabR 200. In
atons. Particularly preferably, R6, R7 and R8 and al so

anEi%b%deﬁt J%Q%E'E% & B0 @E@ﬁ%&‘bw&%&h{ r%f(Fde’% D4 in

1’orh or or br
al ky of from1 apout 10 carb atons, or an
crogh LT BRiphasia Rechel o DRBBES BramB O 54Rsldaﬁ%d The

R5 are identical or different and are each naphthyl,
lendth(dEith« S BC dlokly P2 scabplit bB off the@irc@@ferencglof plremlel wishuz b radius
as 4-net hyl - phenyl, 4-bi phenyl, 4- ethyl-phenyl,

(. a?pﬂﬁﬁﬁé‘tkl’y@i%@ﬂés) Wlih%@ﬂfe@tp&ﬂlrs F&h%ent to the rotator block
ert-butyl - phenyl, 4-secbutyl - p enyl ,

assgmgﬁ'qn@h ﬁvyél?p(ﬁ E?é}]y 320 mcltléésrtae%?%i lf%cir %ﬁf wf/)tipp%‘S@P Cross

3-(G-Cio- alk¥ g X“ .
secgop @3 intheshape ef ® aagkyvard Jhd A L-shapomarestend javyasw dieyptator
i ke 3-bi phenyl, 3,5-di-(C -G o-al kyl)-phenyl such as
blodk assemhibiye Hydpppddiydely 0.60 inch from the distal end of the SEC hook 220.
3,5-di- (G -G o-fluroal kyl)-phenyl, such as

In %1 %n?ééféﬁlétf hﬁ%}bmﬁgh&ﬁé }ocFﬁ{i}E@fgthg Etrsgzrqr)ﬁ%i keyway\}n the arcuate
B B A b SR o A 810 5 v

identical and are nmethyl, chlorine or phenolate, R4
be explaired mxoee fwlsirbslpen, TheithickgesRobgerhig) en the bralomerds teis
where R40 and R4 1 are identical or different and are

apptekifiakely 01003 linchP e Yther lbhd ¥f the SEX Bok 22Xy mouh@bi la.rotator
octyl, nonyl, decyl, undecyl, dodecyl, cyclopentyl,

blogk/ ﬁésgfnﬁﬂ{ ?llqj r}gl?thljo ate%%ﬁt% §ﬁé>h§l)1§ 2%6]%}%{# |arl1J ALy '8% mfatfon at tlgt center

Of Opr opy

and R8 and aIso . and R8' entjica

of %‘Fi ‘iaFlWérctfﬁ]F c&H%I"“S?‘eW‘é‘a@ﬁl ?fﬁma f%twelbeé PPl &2 spans
" cyclic or branched al kyl group of from1l to about 10
an a@r bon atons, or an aryl group of from6 to about 10

carbon atons. R5 and R5 are identical and are

napht hyl, 4-(G -G O al kyl)phenyl or 4-(C6-

C20- aryl ) phenyl such as 4-nethyl - phenyl, 4-biphenyl,

4- et hyl - phenyl , 4-n-propyl phenyl, 4-isopropyl-phenyl,

4-tert-butyl -phenyl, 4-sec-Butyl-phenyl,

4-cycl ohexyl phenyl , 4-trimethylsilyl-phenyl,

4- adamant yl - phenyl, 4-(CrG O-fluoroal kyl) - phenyl

3-(Cr Cio-alkyl)-phenyl, 3-(CG

O-f 1 uor oal kyl ) - phenyl , 3-(C6-C20-aryl)phenyl Iike 3-

bi phenyl , 3,5-d| (CrC 10 aIkyI) phenyl such as

~ O~ 1 I D Y I T 1
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Di et hyl si | anedi yl [ 2- et hyl - 4- (4-cycl ohexyl - phenyl ) -ind
enyl ][ 2- net hyl - 4- (4-

W@ ywhesmEuy| - phenyl ) -i ndenyl ] zi rconi undi chl or i deGT/US2007/024352
Di et hyl si | anedi yl [ 2-et hyl -4-(4-trinmethylsilyl-phenyl)
- i NBEGYA ljudtrated Hywtavtay diew of the EAS tag 100 including the SEC hook
trinmethylsilyl-phenyl)-indenyl]zirconiundichl oride;

226)' Jzé)’dtﬁh e«s@wﬁd& 20 ated alchy FLLABROS BotRBA DY the bR

irco
bloeﬁ H{bﬁs% ﬁﬂ@%% %P artpth i iR bl G p pre2ap of
et hyl - 4- (3- bi phenyl)- indenyl]zirconiundichl oride;
thelﬁ%hmh 220 raveghtapithoareuaty thapnglal 3. JihedBE hogka2ymay band
enyl ][ 2- et hyl - 4- (3, 5-
rottedeitd h Ldhaped Rey waleindthd ictif o Bhaniel 130l o thedBAS tag 100
Di net hyl sil anediyl[2-ethyl-4-(3,5-di-(trifluoromnethyl)

apprg%ﬁ{%(él} 1 ngte\p%érlt %lfe nljlo2r3(()) r?é’ tt e 1§,C hﬂ%l%%(; may en %a)gle]and rotate
conlundlchlorlde

a reiRRY PP 319 abrt Ry Slapmpivounqint BOappiingtely-lessdhant fegrees
2- et hyl - 4- (3, 5-

to mﬂo@&m%lyrlebeai(eﬂﬁe pin 130 of¢lontackti2 @ hl'ler tacke ] 20 can thereafter be
Di et hyl si |l anedi yl [ 2- et hyl - 4- (1- napht hyl ) -i ndenyl][2-ne

rentlcméh fom de B9 tAaYilob hohﬂQ$ rﬁ/ée]r%' thé g&ﬁﬂeﬁﬁbﬁ&haﬁte@?so whlch it
ethyIS|Ianed|yI[2 et hy napht hyl ) -i ndenyl ][ 2

| wawt‘éw ‘fbwi‘“ Hanks aq?r?)?y”% %las LIPS %?‘)r“"’qu#&e‘mﬁ“ the

[ 2- et hyl -4- (4- et hyl p yl) -
rel¢q5@;bﬁ19k]12® pscrgmpuedjfr@w tb¢ EA@ tag 100, the rotary clamp 310 is ready to
Di et hyl si |l anedi yl [ 2- et hyl - 4- (4- bi phenyl ) -i ndenyl ][ 2-ne
acdepydndAdetbhiblp feskyon}o or grifeampthez insened tacidi2hl or i de;
Di ethyIS|Ianedlyl[2-ethy|-4-(4-ethy|-pheny|)-indenyl][

2- ”?i@yzﬂ ﬂﬁist(rzftese E kkghook 220. Tip end 230 of SEC hook 220
|ndenyl Z|rcon|u

fur%e?tglrc]: Iﬁi\;?r[cllga I(lgg %@){ g—tb@{rlzonta legUHBr %p%lote%hﬁlnyéli)c flooq(eé%
phenyl ) -i ndenyl ] zi rconi undi chl ori de;

mapibetrotgtediihtanealargidte clanngll 134-qf4hd EAB ¢ag/1 00ppropimaiehukimgh
[1[2- et hyl -4-(4-ipropyl -

wheReany {i?) ehd 980 the iS!EQHEHdIU"EiO ch“nlggg% and rotate a rotary clamp 310.
Di et hy S|Ianed|yl[2 ethyl t-butyl - phenyl ) -1 ndenyl

In %x{ ecfnﬁecf ljn\éfltl’ as, ﬁv?lbh%cﬁ) -SK i)eocprgr]PQ flll'ly below, the tip end 230 of the SEC
Di ethyIS|Ianed|yI[2 eth 4- (4-sec-butyl - phenyl ) -i nden

hogk 220may fusther navigate ag [m%g,}pe_d keyway within the arcuate’channel 130 The
phenyl ) -i ndenyl ] zi rconi undi chl ori de;

ovdmalkktivgs sdctiameflthgltipZndt239lis dppiekimyelyoh 894 inchéssyy0.994 imdikes.
nyl ][ 2- nmet hyl - 4- (4-

I i
BoﬁlytgltE ﬁlgx%;éléﬂl le gg%ﬁa the rlaeﬁg?ﬂtala10q§gg?1§gﬁﬁusﬁd§ﬁssgﬁgnyl \-

apnr%lm@i@\%F@ﬂ?ﬁd%ﬁem%mwaﬁwa e P O |h8fl?%a‘ leg 410,
Di et hyl si | anedi et hyl - 4- (4- adamant yl - X -i nden

or hoth [n@.yrf@whwcham{eq,.ﬁllet or the like at one or more of t e1r edges to facilitate
adamant yl - phenyl ) -i ndenyl ] zi r coni undi chl ori de;

theDh&irtior &ff theBEQi hook 220 iityhdidg (iPeid P3teinythg adctste oyinneRtI0e
t hyl - 4- (3- bi phenyl ) - indenyl]zirconi undi chl ori de;
an@bﬁo@éiﬁiakﬁﬂﬁﬁg%k.é%a@%ﬁ@’égér%éﬂt%ﬁi @l 75LRYLaRp8My! ) -1 nde
di met hyl - phenyl ) -i ndenyl ] zi r coni undi chl ori de;
Di et hyl si | anediyl [ 2-ethyl -4-7(3,5-di-(trifluoronethyl)-
phenyl ) -i ndenyl ][ 2-
nmet hyl -4-(3,5-di-(trifluoronethyl)-phenyl)-indenyl]zir
coni undi chl ori de;
Di et hyl sil anedi yl [ 2-ethyl -4-(3,5-terphenyl)-indenyl][2
nethyl 4 (3 5
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di met hyl -4-(4-trinmethyl silyl-phenyl)-indenyl]zirconium
di chl ori de;

wWORweosMISI | anedi yl [ 2- et hyl - 4- (4- adamant y| - pheP@T/YUSBoTe24352
t hyl -i ndenyl ][ 2, 6-
di mBiGA dlasttatesalforead fish ppe 190 jncluddegtip ¢rd 5 Kbthatumay bhiable
ori de;

to AotwHRd M'réﬂag?élﬁﬂh)ahf) 3n@tditke (130 RARRML0)in Bewst SBE hbsle220.
enyl ][ 2, 6-di net hyl - 4-

3 bi. D) i ndenyl 1 7i : L ehloride:
SotsEi AT IR LaPG s BT Natdhel el o fihyane 300 0
ethyl-indenyl&éz 6- L. i .
remfviegheBAS4ag 30G_Tanexample. » thimyigid wisefonped inte @ samisingledfross
| oride;
secﬂg;rlapﬂ?mkismmay Odi3glihéhes b 91094 ifcBeSeanmbOh to futomobibetvindshield
- phenyl’) - 6- et hyl i ndenyl ] [
wiﬁ?eﬁ gléﬁb F‘%Hi’ bt é‘leét?icécfﬁll'n gﬂ{}{eg g{akl PR FHRA st RidVhe T-shaped key

ndeny I rconi undi
wap[/)| hrgsgc{ﬁ%%: fsnl-flugt?: gﬁ%}%{eLﬁ ¢ L lit_e%_ggge’s The r%{ﬁ{) gﬂl}{nlp) 310 N8 W ses the
_4-(3,5-terpheny|)-indenyl&zirconiunﬁichloride;
pinCi 38tafyaaki 128n eliinyan[eXpenianged dpetaton; apdit anEAS gy siem dyfeai maebe
nyl][2, 6-di net hyl -4-(1-
perf@fedhy bhddrietescbids t’h@fﬁb?' @Uﬁl})ﬁﬁhi@iﬁl. digs security features of the EAS
Di et hyl si |l anedi yl [ 2- et hyl - 4- (2- napht hyl ) - 6- et hyl -i nde
sydiyl 1 [ 2, 6-di met hyl - 4-(2-
ynap’hthyl)-indenyl]zirconiumjichloride;
Di et hyl si | di yl [2-et hyl - 4- (4- net hy| - ph - 6- et hyl
- ﬁg .yqsil{ugt?gcqugﬁ%tt@@(y includl(ng srer\l?eralytjeatlrl)re(se rtp)/ m)ltigatent%e uge ofa
4- (4- et hyl - phenyl ) -i ndenyl ] zi r coni undi chl ori de;
forBied tfisk tapel SA0 ed dyfleptthe EAS sydtefnd 1h agdig oy to) thé likembmbeiedde
nyl][ 2, 6-di net hyl -4-(4-

fealrB YA S 1 Npllzhs 6N MU EHRE Hch@R spring %ate 610, catch 620,
Di et hyl si | anedi yl [ 2-et hyl -4- (4-et hyl - phenyl) - 6- net hyl -

| ndenyl , 65 di et hy| - 4- . . .
and BP0 TRt may beamtatialy plapaaieid member with.a

Di et hyl si | anedi yl [ 2- et hyl - 4- (4-n- propyl - phenyl ) -6-neth
verjicaliand datirqrtal apening forming a substantially L-shaped opening to receive the

di net hyl - 4- (4- n- propyl - phenyl ) -i ndenyl ] zi r coni undi chl o
cortéspénding L-shape of the tip end 230 of the SEC hook 220. The rigid member of

Di et hyl sil anedi yl [ 2-ethyl -4-(4-i-propyl -phenyl)-6-neth

s ooty pepseynin ds et e
136; £ yartical anening of e 638 may ke st pnd prsfigned g allewpe

| -indenyl ][ 2, 6-di et hyl -
verdicgldeg 4GLofythe tihend 230 tmelesey pass throwghuwhigncthe SECdwok 220 is
Di et hyl si | anedi yl [ 2- et hyl - 4- (4-sec- butyl - phenyl ) - 6- net
insBitéd infi@e ¥tduh# Bannel 130 to actuate, for example the rotary clamp 310 to
di met hyl - 4- (4- sec- butyl - phenyl) -1 ndenyl ] zi r coni undi chl
rLde; .Digth | L anedi yl - et hyl - cycl ohexyl - phenyO
8P S koo

di met hyl - 4- (4- cycl ghexyl - phenyl ) -i ndenyl ] zi rconi undi c
| or i’l"a@?a{butmegt 63 mechanis%/n mgy I‘?urt)ﬁer) include a%pr]ing gate 610 assem{;lly
Di et hyl sil anedi yl [ 2-ethyl -4-(4-trinmethylsilyl-phenyl)-
forfprementiyg insexdien i jHeXofined fish tape 500. The spring gate 610 assembly may
di met hyl - 4- (4-trimethyl silyl-phenyl)-indenyl]zirconium
furflef Hcfide @&atch 620 to catch the formed fish tape 500 and prevent further
D et hyl si | anedi yl [ 2- et hyl - 4- (4- adamant yl - phenyl ) - 6- net
hyl -i ndenyl ][ 2, 6-
di met hyl - 4- (4- adamant yl - phe&yl ) -indenyl ] zi r coni undi chl
ori de;
Di et hyl si | anedi yl [ 2- et hyl - 4- ( 3- bi phenyl ) - 6- et hyl -i nde
nyl][ 2, 6-di net hyl -4-(3-
bi phenyl ) -i ndenyl ] zi r coni undi chl ori de;
Di et hyl si | anedi yl [ 2- et hyl - 4- (3, 5- di net hyl - phenyl) - 6- e
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di met hyl -4-(4-trinmethyl silyl-phenyl)-indenyl]zirconium
di chl ori de;

wWORweosMISI | anedi yl [ 2- et hyl - 4- (4- adamant y| - pheP@T/PS200Tre24352
thyl -i ndenyl ][ 2, 7-

insetitior tolf yHe- forred Astatapa5§0 inphthe ptduaiervtiemel ] 20.r Toncasichdé2bhhay

- oride;

dlsg)ézﬁtomdné leh@ H?ﬂll'e%r){ugg' 8itb81 0. 4The3sphink baRYd 10nfay B dichddnd the

dlne

| den er

ed. éﬁ@ﬁ%f?fx eyt oot G 70 AMDIGE0 R e i 90 oy b,
et hyl -i ndenyl ][ 2, 7- di net hyl

againt aovathof thiheneyae phaj@nyHOzanria@ fronhefi thewwerticaepening in the rigid
Di et hyl sil anedi yl [2-ethyl -4-(3,5-di-(trifluoronethyl)

menitRe8Fabutriertes3Dy I Bpteaydn], the horizontal leg 410 of the SEC hook 220 may
2, 7-di met hyl - 4- (3, 5-di - (trlfluoronethyl) phenyl ) -

[ .
P R PGSR et shls TS ok
|nde
arcyie ghire gvﬂ ‘gﬁ SRRl F30 ismushad ey fram fhegigrtical opening in
Di ethyIS|Ianed|yI[2 et hyl - 4- (1- napht hyl ) - 7- net hyl - i nde
themydidl p@mbed Df'rdtdtﬂylbnt163()]allow1ng the SEC hook 220 to closely pass
napht hyl) -i ndenyl ] zi rconi undi chl ori de;

theRtﬁFoh%l'l Shlg @ﬁﬂ')bbﬂnﬂe%t waaltcmﬁz(o%nasawa Batlt boriorrithine erditehe
7-di net hyl - 4-°( 2-

spr 4%#5?@? i ndenyl ] zi r coni undi chl ori de;
PTE} ? | anedi yl [ 2- ethyl 4- (4- met hyl - phenyl ) - 7- net hyl

-inden ‘* 2, 7-di net hy
4- (HI O%helﬂyll)lstraﬁm%§ It3g7 7 Q0cfrnigahiod iinesit iteifurther hinder
Di et hyl si |l anedi yl [ 2- et hyl - 4- (4- bi phenyl ) -7-nmet hyl -i nde
therusk bf, Zookadipie tftyed4ish4ape 500 to defeat the EAS system. For example,
bi phenyl ) -i ndenyl ] zi r coni undi chl ori de;

FI@' ’Pflltﬁgt:r?ﬁ @f,;x%% §’e|c{1ﬁn ﬁf BX5 14l 10t i8L 0¥ ng TR ok 220TR tiWdreuate

nden
ph d hi
ch%ns'tfihyép an g Péan'r%t Al oo Stihe Set chiinel may fayganL-
-indenyl ][2, 7-

shapledretolsySectlo(n gimilap to theltipnd 290 f theddity hooki 226odnangimbhiment,

ride;

+ as Dusfrit¥d By Fimesi Ith(é dréué Enahnd-164 mayihelnwé alPhenyedkéywey B00.

yl - |ndenyl][
Thg E'/K%t By bt &%bbdll% RPhhy RIAIRY! for LOSGRY b BhSet RBLUAE 750 M o

D eth | si| anediyl [ 2- et hyl 4-t-butyl - ph
lower ,hﬁa%ﬁgq anéy %@@ﬁwm%d Var(lous feature% of I?heear;é:/ua)te channel 1%0
4-(4-t- butyl phenyl ) -i ndenyl ] zi rconi undi chl ori de;
andLehiyyeddicl evay 80§ WilR be tiésetibett indumeahatthotlyind phdumjlly Jand inret
hyl -i ndenyl ][ 2, 7-

corghgl:ﬁsﬁmncfkawthé QEfiEMtY b RRSPME kadkNFORYitHoEt SECTHOBRTREN!
t hy l S i?l? ; éﬁf[m or1¥ontél lgg 74?6/ heXeY lvel%c%nlgg )753 ot Both

dlnethyl (4 cycl ohexyl - phenyl ) -i ndenyl ] zi r coni_undi ch
may dejalfered at various points to combat, for example, formed fish tape 500. More

Di et hyl sil anedi yl [ 2-ethyl -4-(4-trinmethylsilyl-phenyl)-
speéificallinyds notedehy fdrindd Tish tape 500 may have a cross section approximately

di methyl - 4-(4-trimethyl silyl-phenyl)-indenyl]zirconium
0321 h f E k220 o
0 0%? %@ﬁe{ byd g%g chhfs[ where%s e[acl}r le(g of t t %r%dy 3_0 eSny oo (e g.

hyl - |ndenyl][2 7-

di et hyl - 4- (4- adamant yl - phefyl ) - i ndenyl ] zi r coni undi chl

ori de;

Di et hyl si | anedi yl [ 2- et hyl - 4- ( 3- bi phenyl ) -7- et hyl -i nde

nyl][2, 7-di net hyl - 4-( 3-

bi phenyl ) -i ndenyl ] zi r coni undi chl ori de;

Di et hyl si | anedi yl [ 2- et hyl - 4- (3, 5- di net hyl - phenyl ) - 7- e
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above. b) If R10 has the neaning MLI2R4AOR4 1, then the
further production proceeds by the reaction of the
walepeosamat ed conpounds fromstep (a) w th RAORAT/USMDRHPR4352
to formthe conmpound of formula 3, where R40, R4 1,
veraiogl 1841 200handehdrizentablrpidigpeash écapprexdmatety@ 02 §imdhes bye094
be the sane or different and neans a hal ogen atom

incPEs‘?f&fc%pdiM%lg hlifife} {h%'ch ml&?zon?cﬂ légoﬂl'onﬁ’ne BAnrRNOEH8] leg 750,

eaV|ng gr preferably triflate, tosylate, or

at.e. Fornula 3) After th
or B pegee B HB ABSePb O ShPRP Ry B LUAR i s vesfical leg 400 or
formula 3, these are reacted with a netal -indene
horzomgad legHt 19F buft ray substantiatiy mejestahel9. 03 hinghitleink Karsied digh tape 500
for Li, Na, or K and R4, R5, R6, R7, and R8 have the

by NBROWINGIhé Semhéli 1egh a%b&‘dﬁmgl}t Fo? bk@‘nplettlhe hefizgnealneL &id the
forrrula 5.d) Reaction of the conpound of fornmula 5

ve%ﬁ'célr] Z?eﬁﬁ%ﬁ%ﬁﬁ@te adgiat mpglfoxhq&ly be{v[;'eeYi"ﬂ(')| @3 Mb 0362 Mshes

rconi I'tanrum um to formthe
d of f lLa 1 I t h f
ang @h@,}gﬁtgre@%vg g?trl'xg&axhtﬁqa sgctlonnof%pgroximately%et%ve%g %DO%% d% 096
2-(ethyl)-7-(4"-te/fbutyl phenyl) indene in an inert
inched toeitommbidath tlectiysérst 23 0aff tnBEG hoolo220. aFlunditriensions of an
al i phati c hydrocarbons and/ or one or nore polar,

em?Q&iH{einFm%? lalé@ @Eﬁle td §etf1:? Bt ANAtre@n¥drthed fish "taﬁfé%Ob ¥ Forced
or exanple 7-butyl | |th|un1 The deprotonatlon IS

._.carried t at t o- 80 .

it P §Paeict 135 B o Rttt Aoy i e s Fgo0ine
then reacted directly, w't hout further isolati on

addjtienal ebytacies by proyidingless leemmoion thedprmed highntaper? Wpound
that contains two | eaving groups. Conpounds of fornula

circuriisfigaauhe @lstacles tIaan(egbodiridht ahérelianhel Hudieoiytal leg 740 and the
compound of formula 4 and conpounds of formula 5 are

ch%ﬁélr%‘iitécall g;i?s% (fl&lehﬁéé\#srl%sﬂb%F gﬁg')e ark eg by L-shaped keyway

I ndenyl®) si | anes or mu are

ro wth a s base, such as
Soggtﬁmegmqﬁ ‘ﬁhlf fcample, hf(?&ge’l”fm%?s\?eﬂf’ss SRAEYR consi sts
of one or nore aromatic or aliphatic hydrocarbons
andForthantheshannst vertiotldeg, ingheding chagoelwertics! legrvall 58 may be
bislithiumsalt forned in this way is reacted, wthout

altére@! Béi Xampth, ifefié tianakl Kbrizostalleg 40 1s cbinstriéted a®hotell abéve to
obtain the conpound of fornula la. The deprotonation

e R
e S A P v T FESPERSHR, e

rac: meso ratios or pseudo-rac:nmeso ratios of greater
vetticalle® 730 pereitardapthynayf beaincicesedtbeg@ndithat winiclk wouls tar neguired to
of at least 15:1 and nost preferred of at |east 20:1

ac&timﬁwawme 0" D% iAES RerB & He2d 00T tisd SIS hBW 226.OInk@ embodiment,
applied to reach rac: neso ratios or pseudo-rac: neso

thd @ebteBicaf feg 13T Fhaybehg RS HE Pnthed ﬁ%&%?e Fafg o

at Ieast 20:1 to obtain a suitable catal In th
empodiment. e drengr dhannel veriisal 1ag 730 manpreferep lbffgtthlfethe formed
process of the invention for producing
fish ke $00 iso thargiedbrmahfishtapts 508, when inskrsd ihahaareusth oannel 130,
once again for the exanple of a preferred enbodi nent.
prdft 3 Y & vefdhi | €730 biG thE GRARII HoRY&MAl 185 746! RURS fhshion,
a catal yst systen1 onprising at |east one conpound
formulas 1 or la and at | east one cocatal yst. A
sui tabl e cocatal yst conmponeh® whi ch may be present
according to the present invention in the catalyst
system conpri ses at | east one conpound of the type of
an al um noxane, a Lewis acid or an ionic conpound
which reacts with a netall ocene to convert the latter
|nto a catlonlc conpound Alun1noxanes are ollgonerlc
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The al um noxane can be prepared in various ways by
known net hods. One of the nethods conprises the

w0 2@emem of an al um num hydr ocar bon conpound BETIUS2002024352
hydri doal um num hydr ocar bon conmpound wi th water, which

in ampemtndimersadiuead otk dhr otherobstadde map ba dnchsdedan er adjacent to the
crystallization, in an inert solvent such as tol uene.

chahRelR/eRRAI R gal@OQllléi MdYAipese feotisitictdhd dRaREment bFthe formed fish
groups R, Two different trlalkylalunlnuns (AR MR

ot Rl SRS A PTG .

Pasynki ew cz, Polyhedron 9 (1990) 429 and_ EP- A-O 302
emhodimgel theciharrel §prizonsal feg Fikandithp ehapaelatertinal leg) 150 dimensions

al um noxane sol utions have in common a vari abl e
desefibBédeatove hrelforéd by ll-shapedikeyways 860 (throggle obidyi fud ewinhple, FIG.

is present in free formor as an adduct. Furthernore,
7ﬂgﬁ§%§ggcg%sgg%gﬂ unlnoxane conmpounds of the fornul as

is al so possible to use nodified

alun1n xanes ch the h droc radi cal s

hydfs Taear Tibv b iB&BFMHR mﬁ? yhigth ippygion ok theyarcuate

aryl oxy, siloxy or am de radicals. The amount s of
chamhnelnti3@drea ne Lashdperbtrass sectamg thedeshapad tives gactipamay ibefornfed by

the supported catal yst system can be varied within a

L-shhAHR KepWEE 80GIOVBAES thelchtifRa$caBethahdINd0 haviRE an L shaped cross-
advant ageous to use the netal | ocene conpound of

sec&%gﬁ? gsspﬁ%et%r 1a an ﬂ.,l{l bgél lgx}a Fu%lr(ng ﬁu‘ﬁﬁc])c}g r&%w]ﬁfo%%%rmed

al um_noxane co ounds to the transition nmetal fromthe

fishtapa FP® tseﬁﬁ@/e&spfgwﬁaatﬁ shangek 10 and sygage thedotary £lamp 310 to
1000:1 , preferably from20:1 to 500:1 and in

relgaa¢ theqih 4830 ofitatbh&20.ange from 30:1 to 400:1 . In the
case of nethyl al um noxane, preference is given to

usi pg, e%(aﬁgﬁ/% Sihle ?be@tak@élﬁ@ﬁgé@in%ﬁé E’egﬁee arg4h tﬂerb‘?cdé&ec}ﬁﬁnel

10% stre utions | 0 possi Lew s

S 2 RS e BRSO APAR e

el ement of Group 13 of the Periodic Table of Elenents,
130 to gude it.dhe farmed fish tape S6A mayreateimigsithe face of the L-shapeddeyway
and X3 are the sane or different and each are a

800 YSHrOER thc Rl tAAR w@lld shisYdntigN P piRvext the fafthdr theerb0of the @ormed
carbon atons, an aryl group of from6 to about 15

t I I
ﬁsfﬁ %2?9?0 g el dirgp 310, Foier, LIRMIAL L Saped keyvay
r adi cal nd fro 20 carbgn atons in the a
300, é‘&ﬁ %ravat%ﬁh@maloﬁ rfaay gilﬂ?lsrr PS8 OT BYigHH & pmplsciis déeper
Preferred exanples for X1, X2 and X3 are nethyl,
chamnelpwelrtical fgprvaipy3a0, or »sidbmﬁd}dhamel end 81(l,|dByomnhrfy¢ture or
unsat urated groups such as aryl or hal oaryl Iike

corﬂbl‘?lﬂﬁlén oittﬁé Yéatur@se ﬁ%ﬁlméalrf%‘km%e Foofthatqs PRE®MWh the arcuate channel
5-di f uor ophenyl, pent achl or ophenyl ,

g SHABN e o PRI e, oo

trimethylaluminum triethylal umn

additipnal gw@mg surfaessrag ,Wallﬁ ,fcplbqy(lyg g}emmﬁﬁi keyway 800, not have
trifluoroborane, triphenyl borane, tris(4-

endughictrafik oy lits boman engdgeitlsd Dty diafdpdiiOap helvase Xieopiarid( of tack
tris(4- fluoronethyl phenyl)borane,

120.r1s(2,4,6-trifluorophenyl)borane,
trls(pentafluorophenyl) borane, tris(tolyl)borane,
tris(3,5-dinethyl-phenyl)borane, tris(3,5-
di f 1 uor ophenyl ) borane and/ofl tris
(3,4,5-trifluorophenyl)borane. Particul ar preference
is given to tris(pentafluorophenyl)borane. As ionic
cocatal ysts, preference is given to using conmpounds
whi ch contain a non-coordi nati ng ani on such as
tetrakls(pentafluorophenyl)borate tetraphenylborate

NI N 5N PN o o o - o e
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d corresponds to the difference a-z, but d is |arger
than or equal to 1 Particulary suitable cations are

W@ 200006i10om cat i ons such as tri phenyl car beni um PGRUS100T024352
cations, sulfoniumcations such as
t et FEQyXillabthdtethe lowenhopsing Phoof theEXE tagTe0 s amedbodiment
tr.i et hyl phosphoni um tri phenyl phosphoni um and

, a .
R LREPAOPL AR AR\ R, Lt B s
dlnethylferrocenl m cat ferred.ion
40,0 GRS Ui LA Kook eGP ITE/opiRb g 140amy be 2
i nvention include:
guidlirigestutfaée fioroaxaoptes for £6 minseinfysh) timer ¥i0e More specifically, if the formed
tributyl amoni unt etra( phenyl ) bor at e,

fisk fa!pB"SDd)‘Ysl 1AEMRA iktoTHed éh‘-&ﬁhél'v)éh?cﬁplﬁgﬁ% it will slide along the surface
tributylammoniuntetra(tolyl)bora

of {h C Eurkn)é' gr {alljin 6}40%%% id”éf lTll!l% rcﬁg PM(])raz)%g alﬂer% 740 can thereby

neet T a affluoro

tripr opyl ammnl unt et ra( di net hy henyl ) borate
steerythe insgitedhiopmed fisle tapa inte rqqdh@ramtqmashé ﬁg/mlblafr gplained with
tributyl ammoni untetra(4-fl uorophenyl)borate,
refédebetto FEGh10 arytFldhdxyl anmoni unt et r aki s( pent af | uor ophen
yl ) bor at e,
N, Nadi h [ f )
o e ﬁ?tﬁé@%ﬁfﬁﬁ“ﬁﬁﬁ#ﬁm&é@éﬁ%‘f&“ﬁ? AHEHETHbHave
|etgﬁlanllln|untetr

endeRSHFRRLE ) R 1 DeReE B IReay FiaPod DG el it Bind g obtack

120\, Rercixampley hichas iillnsteatedsby BIG. 9 plerinertase dhogteasth of shaformed
at e,

fisktltapP 500 RiAKBER LIT0ehAyeld RN inathe oK QPB@QMlu)sﬁélwb formed
di (cycl ohexyl ) anmoni unt et r aki st (pent af [ uor ophenyl ) bor a

fish Peg 1200 Th0RRsh Aihizat 00 LEBAInR Lo 1010 i dys
sphoni unt et r aki s( phenyl) bor ate

thropghbe {+shaprddery iy $08: hu kpay @Hﬁ?g/thf Bothaped keyway 800, the kink
tri (met hyl phenyl ) phosphoni unt et r aki s(phenyl ) bor at e,

beridr 1Q10imast stgdr pirecfoying ¢ Aisls ape h0htoet noadblsdkpdrenbytayle@raated, by the
tri phenyl car beni unt et r aki s( pent af | uor ophenyl ) bor at e,

chdnhbIPRSSA fe%ﬂbeﬂf‘”ﬂ“&édb?d‘ih%&ﬂﬁﬁleatfhk weikRAG Y 0 Alay Ve R&fufred

, trlphenylcarbenluntetr i s(phenyl)al um nat e,

o iepGaBhremelt o0 ZRER B I BARG Yr BPURIHRIEE B e

Prefer ence is given to triphenyl carbeni untetrakis
chanpelaverties ET§O teadblok, substantlally prevent the formed ﬁsh tape 1000
N, N-d|nethylcyclohexylannnnluntetrakls(pentafluorophen

froitl relehigd #he @dtary clamp 310.
N, N- di net hyl benzyl ammoni unt et r aki s( pent af | uor ophenyl )b
ora gl Lt
h hebgg\éé\fgeel}éi a§ ? o@ﬁ?rédh ?flhtg rrléfgreﬁéeeto%é( We%ﬁ‘ﬁo‘;f AL hrc@ite

cation-

nds Pr ef er S C i se
chadfel L & gpanse W@ﬁéﬂer thdr Seosd kSinay é@%% regldph tape has a
useful cocatal yst conponents are Ilkemnse borane or
smoethbend (eeg. clomped fisls tape 6A0)a &l Ipwangiihe drabersal i ¢lebloshaped 1
3),
keyHyEs@NHE W idenidg Sf the rmiuauel chénri¢i 6dre &y feat AdaoakP ERAD. 310,

dodecahydrldo 1 -phenyl -1 , 3- dlcarbanonaborane

Co"&’eca‘ﬁ%ﬁ%@% ﬁ)ﬁ/’? H?lgéh ¢ cf:eg?l un ebceg (%913(% gneourages the

4- car banonabor ane( 14),
bis(tri(butyl)annoniun)nonabbrate,

bi s(tri (butyl)ammoni un) undecabor at e,

bi s(tri (butyl)ammoni un) dodecabor at e,

bi s(tri (butyl)amoni um decachl or odecabor at e,
tri(butyl)amoni um 1- car badecabor at e,
trl(butyl)annnnlun}l carbadodecaborate
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al kyl group of from1 to about 20 carbon atons,

hal oal kyl of from 1l to about 20 carbon atons, al koxy
w@Roboemdl t o about 10 carbon atons, aryl of fPORUS200T024352

about 20 carbon atons, haloaryl of from®6 to about 20
formad Ifish tape 508 to Hex hway from the mtarg clammbldlas illgsteaggddyntlex 1100.

atons, arylalkyl of from7 to about 40 carbon atons,

As méieﬁﬁbld{/@k%yﬂonﬁéd fisiofapd S0@wabentaddidiofardyddin@tb@fies or walls
al kyl ary of from7 to about 40 car bon atons, or

y r
betw%&? 31 l(L L}%é)g% lﬁw\’é} @@fﬁfﬂt‘@ o o {:laﬁl?) 19 rpag)%oq%lg% ?&H
roups are the sane or dlfferent and have th
StreRgHhPmigS awn F yngags thegotapeclampe 18 fo ?‘faﬁ%Fh@rPtm 3ot tack 120,
represents an element of main group Il of the
per FIGli 1Q itlafitagesahe EAStegn 7680 of an §mhodamentundadihg Sbaedaple,
for a whole nunmber 0, 1, or 2, andi +j + v is not

q f t reepht
oSt B 1 A St 0g

nclifng Kbt 0. s Sac hodk ZioGus) e s Bp dorae A8 130,

conpounds that are generally to be regarded as
in parédulanthel Leshepadrkeyway 800rand thy vaheu&reafgﬂo@qs apd obstag¢lessformed
one conpound of fornmulas (C) and/or (D) and/or (E)
them' htoadontaeesid ehgescOEpeytahp B 00 fiteRaddthe pf¥ 130 of tack 120.
-(DR27)g (© 17 R(E) (F) in which R7 may be a

hydft‘%@v.eo”b q%{l%s%odqh%}%}ﬁ& ilﬁﬁfaéeg(% g?%y%bb?@g@é&ﬁ%éa' ng

gr oup suc o-abou
atorrs X of from6to about Ocarbnato
subgtapfiall wt B FanG gRss7seCtion i At embodinep the]yshaped

al kylaryl of from7 to about 40 carbon atorrs, and in
keywdyc800R2 g,, hefidontalMeg THkashveeticab fagi 139) ey bpattemptietly
above, Dis an elenent of main Goup VI of the

poﬁﬁ‘(‘}ﬂeﬁd'l:%r tabhfle Une 9 LHMAL B- sﬁﬁé)e@rke 200 HRAYDe pokiaibAed at a
is a hydrogen atomor a hydr ocar bon group,

uch as .al k f from
aitfert 185t o He 4blhe %61?2? thon s SRERE F LRI sRbes
nunber fromO to 3 a whol e nunber fromO to 3
keywayr&00f Fer gx%@lﬁ,éb?)&m@d tﬂéh tane S08 may ©xpeienpeas it is disgrted
is a whole nunber from1l to 10. The binetallic
int¢ aipravetses tie frouareitianid 180eonedsg bbihy Leshapédies) walytana different
organonetal I i c conmpound of forrmula 13, i.e., [ MARL9 '

de qx Ifha(r)l ftﬁ‘? ﬁ‘@i&lglleég.i'\/g g%: gep?fhb tioh %FP&B 19£t1 ﬂhﬁ&ﬁ‘%fgal lésgI 740°arnd
ver g Goth Lanensir R et ey ffwil?q?. GV aRoLhanst keyway

al kyl group of from 1 to about 20 carbon atorrs an
80Gutoyie myprsupeaisely canfigatediio hirdenomswbstantizdlygatetropt the drimision of

aryl al kyl of from7 tq about 40 carbon atons, and
L-shhjd Ik Way 800f rom 7 to about 40 carbon atons, q is a

vvhole nunoer fromlto 3, and k is a whole nunber from

T G- U

or efg;i‘a 3 gﬁ%tga& gi/étén‘% 1&@18?& fﬂg%nA @‘@QU‘&? ér%b?zil%em
lithium magnes um and/ or, al um num especially

FIGy {3hayma nﬁ%ﬁﬁw@nééow@#é‘@ Aelgctor é%‘ﬁ&ﬁltetlzaf‘g itag 700 of an
conpounds of fornula 13 are trinethylal um num

embodistehty fer examplemttathddi te apiodgpi3 1), whempassing through a surveillance
trihexylal um num tri octyl al um num

zore 1320: A M{eﬁloggﬁd}w@naﬂ id trahs Rt RRAMAR! tHELAHEN32D Vid S@MsRiM@ing
al um num di net hyl al um num monochl oride, al um num
nonochl ori de, diisobutyl al um num nonochl oride, methyl
al um num sesqui chl ori de, ethyl al um num
sesqui chl ori de, dinethyl alum num hydride, alum num
hydri de, diisopropyl alum num hydride, dinethyl
al um nun(trinethyl sil oxide), dinethyl
al um num(triethyl sil oxi de), phenyl al an,
pent af | uor ophenyl aI an, and o- toI yI aI an. The catal yst

Y a1 T
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interactions. Preferred cocatalytically active

bi metal | i ¢ conpounds correspond to fornmulas 14 and 15,
WER2RIBTOOA -O - -O-A '100 100 R R (fornul a B&)/UR007/024352

R, B-O-A -O-B '100 100 R R (formula 15) in which
devROIB3an A\ 264 résmitingt fivem $etemcticresti asgnss it the EAS tag with the

substituents RL7 and R18 in fornmula 12. Exanpl es of

traﬁsﬂgtt@cpﬁgﬁﬂ LytebGatd Xt Actdive 18204 BsmAhich@S Withasdeléttion and
r eELECTRONI C ARTlCLE SURVElLLANCE TAG

r onj rve|II nce S
ol Gpis e MR A tiRE e FRE e Teand BERetE(a gprm
inventory control and to prevent theft and simlar
indipating thermressuce efithe BASAag é&i angl the articlen 34 Odn thersyrvesldpnce zone
area. Typically, in such systens a systemtransmtter
1383nd a systemreceiver are used to establish a
surveill ance zone that nust be traversed by any
art .
s WHif SeRE M L ETBY S ot REirhod FRPHER! IR AEER oMb
mar ker or sensor adaEted to |ntera t with a s gha
hergig; mgny medifigatipay SERtifytions ¢hangss @Wg?fmml%? wil P%Wpﬁ%lr to
surveillance zone. This interaction causes a further
thosé skiliéd indhdart.eBtisthereftwedo barundeestsed thet the appandedcleims are
whi ch further signal is received by the system
intéRIEE toY &ver AT S@hdhod FiYationP 8Rd SMMBERAR I byithid RO %@ spirit of the
article through the surveillance zone, a signal wll
B received by the systemf receiver, identifying the
emPOdimERSy i zed presence of the tagged article in the
zone. An alarm may thereafter be triggered by the
systemreceiver, on the EAS tag, or both, to further
expose the unauthorized presence of the tagged article
in the surveillance zone. Certain types of EAS tags
have been designed to be reusable and accordingly
i nclude rel easabl e attachnent devices for affixing the
tags to the articles. Such attachnent devices are
further designed to be rel easabl e by authorized
personnel only so that unauthorized renoval of a tag
fromits article is avoided. To this end, many
attachnment devices are made rel easabl e only through
the use of an associ ated special tool or detaching
mechani sm Cl ever thieves, however, have devel oped
nmet hods to defeat sone EAS tags. SUWARY An enbodi nent
is an electronic article surveillance (EAS) tag that
fornms part of an EAS system In general, the EAS tag
may i nclude a sensor, transmtter, or the like to emt
a detectable signal when it is located within a
nonitored surveillance zone. The EAS tag may be
attached to anything, and may for exanple be attached
to an article of clothing. A detaching device may
renove an EAS tag when surveillance is not necessary
(e.g., after the item has been purchased). Wile the
EAS tag is attached to, for exanple, an article of
clothing, a nonitoring system may nonitor the
surveillance zone for the EAS tag signal to ensure
that the article of clothing including the EAS tag is
not renoved fromthe surveillance zone w t hout
triggering an alarmor the like. The EAS tag incl udes
a tag body and a tack that detachably engages with the
tag body via a pin. Mre specifically, the tag body
includes a rotary clanp that detachably engages the
pin to secure the tack to the tag body. The rotary
clanp may be di sengaged froltthe pin by accessing and
actuating the rotary clanp through an arcuate channe
formed in the tag body. The shape of the arcuate
channel increases the difficulty of accessing the
rotary clanmp with anything other than a tool or probe
speC|f|caIIy deS|gned for such a purpose. Such a too



claimed in the follow ng portion of the specification.

The enbodi nents, both as to organi zati on an net hod of
wo@p@pasilen, may be best understood by refer enceCT/US100E024352

follow ng detailed description when read with the

Whatisstppaagisng drawings in which: FIG 1 illustrates an
EAS tag of an enbodinent. FIG 2 illustrates an SEC
hook and rotator block assenbly of an enbodi nent. FIG
3illustrates a cutaway view of the EAS tag of an
enbdi d ' : tary clanp.

L g d‘mXﬂﬁ%Pf’?}gPﬁg@%g&?ﬁgﬁgﬁ%ﬁ%ﬁiﬁgﬁﬁgg&ghook_ FIG 5
illustrates a fornmed fish tape. FIG 6 illustrates an
E%E@gggﬁof an enbodinent. FIG 7 illustrates a cross

section of an EAS tag of an enbodinment. FIG 8

i | | aisdtargtodsnmeaypl @dtathe/bady anfl withén the hedy koclginpg por taan

EAS tag of an enbodinent. FIG 9 illustrates a cutaway

det¥dHaBly Rnghdrahb mtagw&i &e@f a@n EAS tag of an
enbodinent. FIG 10 illustrates a cutaway view of the

upper houysi of . tag. n | [ 0C '
91 et FBmpLip e FR ety o PRI R B G,
of the upper housing of an EAS tag of an enbodi nent
rotgri clam, thy acyase ehaanelite includse keyway farmed|in g pertignead the arcuate
cutaway view of the upper housing of an EAS tag of an
chagnglodi ment i ncl udi ng an SEC hook and a rotary cl anp.
FIG 13 illustrates an EAS system i ncluding an EAS tag
of an enbodi nent. DETAI LED DESCRI PTI ON Enbodi nent s of
an electronic article security tag will be descri bed.

Refere wil |l now b de i etail to a description
2. of TheBaSebots gt ShalBirm SrhdiBirrriheo Tohr i Sy
Wil e the enbodi nrents will be described in connection
including & yreden!l deganidragwrizontel legi s no intent to linmit them
to drawi ngs di scl osed herein. On the contrary, the
intent is to cover all alternatives, nodifications,
and equivalents within the spirit and scope of the
desghi| ' t . ] '
3. o ai e 27, BURTE AR 2 e Rl SlANER nt nt eGP RERARM: e o
.may be included in an EAS m _ Mre specifically,
widih of ajserimataly g%twsﬁn BAsS @5«335% ma%@lda%f%&cf& gelfve ©'an
channel and additional features to hinder the renoval
interfectibe oSS hoaigomaltlbg aied/the esrtistlnleg of dppmoximatedy between 0.094
specifically designed for such a purpose. The EAS
andB0.80¢Mcaay further include a detaching device and a
nmonitoring system In general, the EAS tag may incl ude
a sensor, transmitter, or the like to enmt a
detectabl e signal when it is located within a
nmoni tored surveillance zone. The EAS tag may be
4. at t BbhBAStteg afslaim dghe herizonts) leganddhavgsiieal ieg efttheEtsbaped
to an article of clothing. The detachi ng device nay
keyveiyay ®e ddtafedSt bulgtantisity e same démh detheairdvate chanes sdstive to
(e.g., after the item has been purchased). Wile the
the%ﬁ@kﬁﬁﬂlﬁ@b L ached to, for exanple, an article of
clothing, t noni toring system may monitor the
surveillance zone for the EAS tag signal to ensure
that the article of clothing including the EAS tag is
not renoved fromthe zone without triggering an al arm
or the like. FIG 1 illustrates EAS tag 100 i ncl udi ng
body 110, tack 120 including pin 130, and arcuate
channel 130 within body 110. The EAS tag may be
attached to any item for exanple an article of
clothing, by piercing the ifemor article of clothing
with the pin 130 of tack 120 and detachably securing
the pin 130 of tack 120 to the body 110. In
anenbodi nent, the pin 130 is detachably secured to
body 110 in such a manner that it requires a specially
desi gned tool to detach the EAS tag 100 fromthe, for
exanpl e, article of clothing. In the absence of such a

M | " . ) 1" £ " 1 a a T |



bl ock assenbly 210 that rotates the SEC hook 220 about
an axis of rotation at the center of the 1" radius
w@epoele7iebngruent with the 1" radius circle foPCIB2907/024352
SEC hook 220 spans an arc.FIG 3 illustrates a cutaway
5. vi ebhoEASheg &fSainag, the Borizontal digrepdithe vestcal hegpdd tBQ D-shaped
operation, the SEC hook 220 rotates along the axis of
' tA Qi Prefative tside of
oy P Rl AT PR LR AR TP IR Qb
11%%8 of the SEC hook 220 navi gates the arcuate channe
the PRBY- The SEC hook 220 may be rotated into an L-shaped
key way in the arcuate channel 130 of the EAS tag 100
approximately 1 inch where the tip end 230 of the SEC
hook 220 nmay engage and rotate a rotary clanp 310
6. aboThe EASany of¢lainp3 phy atcumeichinndP® idpr avdnmitsildle/ radasof the
than 5 degrees to unlock and rel ease the pin 130 of

PGSR RRdepliFsyB that i e hOBHARERL: Mg br e

ther itemto which it was attached. The rotary cl anp
bodyy o may be biased to the "l ock™ position, so when the

rel eased tack 120 is renoved fromthe EAS tag 100, the

rotary clanp 310 is ready to accept and detachably

| ock onto or grip another inserted tack 120. FIG 4

7. 11| 98¢ EAlsasg bNElakes atht aRliatekartieDP idcllde dr Sbsedett ZpieRto an
SEC hook 22% further includes vertical |eg 400 an

. hori,zont.al |eg. 410, N e o)

imngpRUFRR e s e ipadtay BURE el 1 R e R AP e e o
100 approxinmately 1 inch where the tip end 230 of the

thegmpsideftheobedyray” engage and rotate a rotary clanp 310.
In an enbodi nent, as will be described nore fully
bel ow, the tip end 230 of the SEC hook 220 may further
navi gate an L-shaped keyway w thi.n the arcuate channe

130- ; | ' ; ' :
. 30rsbnuetelliyts L e, O ol ORBEE ki

vertjcal | 400 and the horizontal 4 | e hav

the onlec et eyt Bt i P 900 s kel Py RCife edifon ofa
enbodi ment, the vertical |eg 400, horizontal |eg 410,

fislotap® inttér theeaycunts channg Haapespte the rotasy clasp-t he 1i ke at one
or nore of their edges to facilitate the insertion of
the SEC hook 220 including tip end 230 in the arcuate
channel 130 and/or to facilitate the tip end 230
eng A : YRG! £ 5

9. F 1D Ao Eeoni it %&?%@{? (tEaggZE%O%%lg’ngdi ng tip end
510 Lh&p may be able to actuate the rotary clanp 310
and2Pef¥ease pin 130 of tack 120 in lieu of SEC hook
220. Soneone interested in bypassing an EAS system nay
us ea setaty clarhp mithih the bhdy;spd 500 to renopve the EAS tag
100. For exanple, a thinrigid wire fornmed into a

SeMhEhrcGALE cRamhOIRS cRRRd from aARRfsRIE sTEhRIof tHe-bBdyto thed@Sy clamp,
by 0.096 inches common to autonobile w ndshield w per

bl ade .| ts.0 ctrq [ e forchbl y. .
o 865t RIS € s P B s S St PREL X R g i
channel 130 until it engages the rotary clanp 310 and
spidacspf dhe hady. pin 130 of tack 120. For an experienced
operator, such an EAS system defeat may be perforned

i n under ten seconds, thereby conprom sing the

security features of the EAS system FIG 6

illustrates EAS tag 600 including several features to
mtigate the use of a forned fish tape 500 to defeat

the EAS system In addition to the |ike-nunbered
features of EAS tag 100, EA® tag 600 may further

i nclude spring gate 610, catch 620, and abutnent 630.
The abutnent 630 nay be a substantially planar rigid
menber with a vertical and horizontal opening formng

a substantially L-shaped opening to receive the
correspondi ng L-shape of the tip end 230 of the SEC

P o o ~NN




The EAS tag of an enbodi nent may include, for exanple
an upper housing 720 and a | ower housing 710 that may
wheooadeadned. Vari ous features of the arcuate BPCEHORD7/024352
130 and L-shaped keyway 800 will be described in turn
10.t haTh&BAS tagidf dlaidud) thy Leshapddrkeywaip furtiter compmsingaberizontal leg
difficulty of renoving tack 120 wi t hout SEC hook 220.

and e G1ABR! B, tHRehdTHARMAEled1@hd ZRNVakichlelg 7hbh HavinBaREdth of
vertical leg 750 or both nay be altered at various

0 conb f
oot atshL Bt PeLy g8 8o NS nd PATBR ' esd EEfismain of e
may have a cross section approxi mately 0,032 |nches by
hormzoo@ds lqgmﬁéhe véTtigal deg efapRraxamately behwedni 0 Urand HePognches.
SEC hook 220 (e.g.,vertical leg 400 and horizontal |eg
410) each is approxinately 0. 028 inches by 0.094
i nches. Accordingly, either the channel horizontal | eg

11.740 L Sctla?'a? ‘éialr}ﬁ'bt t eﬂor&@lﬁalﬁég ’an&’EI s (1) é’l he L-shaped

fabricated Yo accept, or exanpl

thick vertical 40 hori.zo taI
kexygaydp R dgcaiad ﬁ%tfsgaalaﬁh@leéa@sﬂew Ehthe T cgﬁw@ q?ﬁ?tiwq to the
tape 500 by narrowi ng the channel |egs accordlngly.
outfide o€stmrhode, t he horizontal |eg and the vertical |eg
each may have a wdth of approximtely between 0.028
and 0.032 inches and a height relative to their
i ntersection of approximtely between 0.094 and 0. 096
sinc eql | n
12550 R RS AR R TR A0S ey %ﬁs?%e%ﬁ‘%ﬁ?l 35§rt5§%haped
better steer an_intruding forned ish t
keywayde bie losetsd atdiffaieat dapthsam ﬁwmuam}a@wl Eﬁlat’é’ecﬂq’ th@P@iﬂe of the
di mensi on than forned fish tape 500) into additiona
bodypst acl es by providing less-|leeway for the formed fish
tape 500 to circunmmavi gate the obstacles. In an
enbodi nent, the channel horizontal | eg 740 and the
channel vertical |eg 750 dinensions descri bed above
are d shap t hr ough whi ¢ f.or
13,03 oY ERSHARDE o B, e aiflE Shaine] 18 WA ookt s of the
t he channel vertlcal | eg, including channel vertica
archasg chaaingl a7 8 depth graater thandhas df thekey vegyanlptive tojthe euiside of the body
channel horizontal leg 740 is constricted as noted
to BRI RECANNBSRIe fisheagei fon® BibadB(g thé rvl$ ek 220
and substantially reject the formed fish tape 500, the
channel vertical leg 730 may be enlarged. In an
enbodi nent, the channel vertical leg 730 vertica

14, o A SBE oo Gole e s HEHog o phraple Rgpent toan

400 of the SEC hook 220. In an enbodi nent, the deeper
inngeratius af theagpua@Chamne! btst depth gyeatersharhtbaf ertlnmlobyfv\ias elataysdo the

500. In an enbodi nent, the deeper channel vertical |eg
out$ide om veag tedudshh @Il ypr@wnﬂ@fdrmed ik tpd ifdlfding 2RBK BRI from

so that the forned fISh tape 500, when inserted in the
enarcug@ ha% 130, prefers the channel vertical |eg

g8y'e ?ﬁezmﬂﬁnnel horizontal leg 740. In this

fashlon,ln an enbodi nent a "road bl ock” or other

obstacle may be included in or adjacent to the channe

vertical leg 730 that may i npede or obstruct the

advancenent of the formed fish tape 500 to engage the

rotary clanp 310 to release the pin 130 of tack 120.

In an enbodi nent, the channel horizontal |eg 740 and

t he channel vertical |eg 750 di nensions descri bed

above are formed by L-shaped keyway 800 (through

which, for exanple, FIG 7 {1lustrates a cross

section). As illustrated by FIG 8, in an enbodi nent

for which a portion of the arcuate channel 130 has an

L- shaped cross section, the L-shaped cross section may

be formed by L-shpaed keyway 800. Versus the entire

arcuate channel 130 having an L-shaped crosssection,



fish tape 500, a kink bend 1010 nmay be forned in the
fish tape as illustrated by fornmed fish tape 1000. The
wo 0067102 sh t ape 1000 i ncl udi ng ki nk bend 101BCTrEH§200%024352
advanced t hrough the L-shaped keyway 800, but upon
15.exi Anrlectrbsic lartidanadei Hancadlf ASD & st eorkpmdingend 1010
may steer the fornmed fish tape 1000 to a roadbl ock or

obs ‘cha t: . |
SDSATERS 8 SELEA Y, MR ERAIRA YO B 000G i

[0 jncrease the strength of t formed fish.ta 100
withfh the oo g Bl Pl T an s L EP Bt o e
wal | 750 roadbl ock, substantially prevent the forned
rotdry shimpafhe atoouwE ¢hapnel e inshidagn Lhdhapest kayyvay labagepsh celative to the
Conversely, and as explained with reference to the

out¥ideleuifseg ofthetbtdyar cuat e channel 130 at channel end 810
after the L-shaped keyway, if the formed fish tape has

as v ' 0), follow ng
t hegggg%/}%lgg g‘?‘ Sf)%n redl%ggﬁgé%é Ejg‘?t&g%?ﬁ%"gg the w deni ng-
of the arcuate channel across fromthe rotary ¢l anp
3102 UraREHHtetofanpmit gdir tk?é%‘ﬁi@“b? SYVEI ' PRGTSCRS 4€r easi ng
ki nk bend 1010, encourages theforned fish tape 500 to
f | exreaviayr th renti viehsecaidargnabiesuliingfrar thesinterdction phthe firdyignal
flex 1100. As noted above, the fornmed fish tape 500
withithd Wit I EAISARAdor S /d e dt theSpHEeASEST thE d¥vedthisle PASRASLT in the
the L-shaped keyway 800 and the rotary clanp 310 may
Sunotl ha%e enough strength on its own to engage the
a0 §F§ gp%np 310 to release the pin 130 of tack 120.
FIG 12 illustrates the EAS tag 700 of an enbodi nent
i ncludi ng, for exanple, the L-shaped keyway 800.
Unli ke fornmed fish tape 500 or fornmed fish tape 1000
16.i nCITheiBASP d¢isteln dfeiuimlG 1be LishepddkEyvapfurthetcommytising a horizontal
navi gate the arcuate channel 130, and in particul ar
1egta@a the %@ﬁiegldleggﬁg\e@ﬁrésl@alaﬁg ahl8ne 9EdieMSIef Q@&th@a%&h of
obstacl es for t hereby, To contact and engage the
rotary.cla 3 o release the, pin. 130 of tack 120.
apr el CORRBe G 0 AR A Bt TatRis e T ieTgoton ofthe
by FIG 7) an described substantially in the sanme
horigontnd legeanditmvertienl deg efrapproaxiraaielythsbvdeads0¥randiie096 inches.
L- shaped keyway 800 (e.g., horizontal |leg 740 and
vertical leg 730) may be alternatively positioned. For
exanpl e, one leg of the L-shaped keyway 800 may be
pos i )
17 R FRS 3y b BE Aol FETRE Pl 00 24 ARYl RS BE AL Erahape
800. For ex le, the forned fish.tape 500 .
ke dp PRIReBEO gL Selstantahy, B eige CPI iR B aresniesBrined relgtive to the
arcuat e channel 130, one |leg of the L-shaped keyway at
outsidelof thertbedy. depth than the other |eg. The separation
or conbination of the horizontal |Ieg 740 and vertica
|l eg 730 of the L-shaped keyway 800 nmay further allow
the L-shaped keyway 800 to be nore precisely

18.69 ni‘heqfl‘ilkﬁ %8%tgrE%'£ Elgl% 18] the H&&%g‘@gfeg H‘léhie %%ﬁ{c%ﬁgé ?fr ta? Ié-sshaped

intrusro ped kKeyway
an EAS systen1anIudinE the EAS ta 70ﬂiif_an .
keyayey doiperosated o different depBidn Hig aEAstefyg@m@ elagiyg tadie quisile of the

detect or sense the EAS tag 700 of an enbodi nent, for
bodyxanpl e attached to article 1310, when passing through
a surveillance zone 1320. An interrogation signal is
transmtted into the zone 1320 via a
transm ttingdevice 1330. A signal resulting from
interaction of a sensor in the EAS tag with the
transmtted signal is receil®d at a receiver 1340 that
conmuni cates with a detection and al arm devi ce 1350.
The latter detects the received signal and generates
an alarmindicating the presence of the EAS tag 600
and the article 1310 in the surveillance zone 1320.
VWil e certain features of the enbodi nents have been

e o o -



arcuate channel at a depth greater than that of the
keyway relative to the outside of the body. 7. The EAS
w0 299067162 ai m 3, the arcuate channel to incl udeCHES2007/024352
obstacl e adjacent to an inner radius of the arcuate
19.chahe EAsttagofidpinh | frtbatrenate kbannehtatwidén aten dutsidasadius of the
relative to the outside of the body. 8. The EAS tag of

arcﬁét@bﬁan%el dt R8epth SRARES thak BYAMBYHE ﬁeﬁbalquahv@tolm@&&m@@ftgé body
into the arcuate channel to"operate the rotary

o SRS Rl T BB A

rotary clanp. 9. An electronic article survelllance
(EAS) tag conprising: a body; a rotary clanp within
the body; and an arcuate channel to extend from an
20.out ThelBASUsd aftetaiaf 13, e dradye ¢hanhdigo meturle in ©bstagle adjB&ent to an
arcuat e channel to include an L-shaped keyway at a

im@ﬁ@&%&%ﬂh@tﬂc\ﬁ teld gﬁ&?gtoal'ﬁeﬁ{hd%?ea%ﬂ!tflﬁptﬁﬁgf tﬁ@l@e},y&%? el%tgle to the

tag of c m aped keyway

npr.i si.n rlzo nd e verti . leg, the
oui§gF D5 R Ry r%sgl%atﬁatl Pronts e 55@11 kzpe qui%{w%]@%gk%end from
wi dt h of approximately between 0.028 and 0.032 inches
engaghgahhmitghitclangp.at i ve to an intersection of the

hori zontal leg and the vertical |eg of approximtely
bet ween 0.094 and 0.096 inches. 11. The EAS tag of
claim 10, the horizontal |eg and the vertical |eg of
the L-shaped keyway to be | ocated at substantially the
sane depth in the arcuate channel relative to the
outsi de of the body. 12. The EAS tag of clatm 10, the
hori zontal | eg and the vertical |leg of the L-shaped
keyway to be located at different depths in the
arcuate channel relative to the outside of the body.
13. The EAS tag of claim9, the arcuate channel to
wi den at an outside radius of the arcuate channel at a
depth greater than that of the keyway relative to the
out side of the body to substantially prevent a forned
fish tape fromengaging the rotary clanp. 14. The EAS
tag of claim9, the arcuate channel to include an
obstacl e adjacent to an inner radius of the arcuate
channel at a depth greater than that of the keyway
relative to the outside of the body to substantially
prevent a fornmed fish tape including a kink bend from
engaging the rotary clanp.15. An electronic article
surveil l ance (EAS) system conprising: an EAS tag
attachable to an article, the EAS tag including a
body, a rotary clanp within the body, and an arcuate
channel to extend from an outside surface of the body
to the rotary clanp, the arcuate channel to include an
L- shaped keyway at a depth relative to the outside
surface of the body; a detectable EAS sensor disposed
in the EAS tag body; a transmitter to transmt a first
signal into a surveillance zone; and a receiver to
receive a second signal resulting fromthe interaction
of the first signal with the detectable EAS sensor to
detect the presence of the detectable EAS sensor in
the surveillance zone. 16. The EAS system of claim 15,
the L-shaped keyway further conprising a horizontal
|l eg and the vertical leg, the horizontal |eg and the
vertical |leg each having a wdth of approxi mately
bet ween 0. 028 and 0.032 inches and a height relative
to an intersection of the horizontal |eg and the
vertical |eg of approximtel® between 0.094 and 0.096
inches. 17. The EAS system of claim 16, the horizontal
|l eg and the vertical |leg of the L-shaped keyway to be
| ocated at substantially the sane depth in the arcuate
channel relative to the outside of the body. 18. The
EAS systen1of cla|n116 the horlzontal | eg and the



