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Bei einer bevorzugten Ausfahrungsform werden ungeladene -rr-Komplexe der Formel Ill. z.B.
60 Ferrocen oder Bis-(n3-indenyl)-eisen (Il) als Ausgangsstoffe eingesetzt, und diese werden durch
Ligandenaustausch in einen Komplex der Formel Il umgewandelt, der anschliessend mit einem Salz eines
Anions [LQ,]~@ zur Reaktion gebracht wird. Der dabei als Zwischenprodukt erhaltene Komplex der
Formel |l .wird Ublicherweise nicht isoliert.
Als Salze von Anionen [LQ,]™° eignen sich beispielsweise Alkali-, Erdalkali- cder Ammoniumsalze.
65 Es wird bevorzugt. Alkalisalze und besonders bevorzugt Natrium- und Kaliumsalze zu verwenden.
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Die erfindungsgemassen Zusammensetzungen und die daraus erhaltllchen aktivierten Vorstufen sind
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65 Daben geht man so vor, dass das Gemisch aus initiator der Formel | und Epoxiharz oder Phenoplast
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(n -Mes:tylen) (n -acetylcYclopentad|eny|)-ensen(lI)-hexaﬂuorop'hosphat Schmelzpunkt 150-158 °C
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- 60 Verwendung von Kaliumhexafiuorophosphat.
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~ior phenopl ast. The partly cured conposition thus obt ained is then heated in
a second stage to achi eve corrpl ete curiBn'gpielHB is preferable to use a

poLycar boxyl i s rg H & il he | ate 0SS g agent capabl e of bei ng
Dot vat o by RERTiih b g arﬂ%» AR ) D Y
cont ai ni ng MaMPNaphthaitl 315 Shdep AeM: SkihiBstPuridayidedt @ Ana.h 20 § eishvid Lr%r f108 )"Lulﬂﬁ
pr oduct i on 3@Mipenning tremit pemrgamscrfelPlhmnetmem Suotléitegriqhren ek Zir Ber waBHsil GHetr@nolischen
conposi ti 0ff5258r9itA dee L2 ¢ Kallumhgatiuesorhosihey: ispliestisl roten rigshlleging todkuet s Saumdabeent
Appl i caté5 aymtedReratul/ls O P2 hS ‘flﬁgﬁﬂ“%%‘%g 95¢- th| s kind are described in
greater ‘detail). For the above appli CatB%QE]é I s expedient for the

chabl e conpositions according to the |nvent|on or the activated precursors
obt ai nabl e t H@?—Béﬂzo]mmi-cyclbpélﬂﬁielﬁylﬂtohalf(lﬂ)-b’lé(%trb\‘}hw@b@f)tScl'iﬂfefiﬁr.&ikﬁbbso °Q, Jemiass £%
by wei ght, Newrfemseh.e'6p.F5f W61 despesielit.zablLe organic material -A), of at Least
one com~ pound of the formula I. Partr@ul ar interest also attaches to
honogeneous, gl assy, -curabl e conpositi R activated precursors obt ai n-
ablLe t her ef r ORi-B&MRSIRInAELYIBpétadicRyIFIRbBATRI-EE-(haERIH oébhatﬁlbchmériﬁu%%s- R
formul a | adss & Nabirprsen. 7hhE56 (ta6Hahergestamt eri al A), whi ch connecti on

"equi nol®dr" is to be under- stood as neani ng that |t reI ates to the
reactive group of the poLymerizablLe or §api¢ terial. Mxtures of this type

can be used agafdki dWDvEaSHRbRal Qs 3538 GORLGR Y nﬂgﬁ%cggﬁfty@rg e E@&gflmgp%nol A
a

t he type desdnobedeniasidien |BkpReHol MCrHit @Iner® RE%amts rin 14,81
Fcur abl e i Gewicisgeiled Ackibs uny (84,52 rGawitisteileh peigytattyketau] O diekier eﬁidny did @33y,
cationi caLS&‘gﬁ 9 (ﬂFé\"aPQtaﬁEb(Tr‘raxcbapwa#d@nﬂhﬂseaﬂ'lah%@ﬂue@p pMane hemddere hizoue-

ent i oned ?@é & ﬁ"é o Aot ST B gt
l'iquid or hﬁil |€1§r§¥ bgérra ﬁf {i er-% ufen-G kala @qu bﬁd%' rTrCZ e ver-
cat i oni cal lv¥nde! D}Hﬂiﬂe | RnAT8 MBHuteR Ibei g0XE B'Qi Retund\in M Ik@t n ntgrc It Aetzen in

bi s- ([ err] 59 vrigenKeC]:-Liosumg (iibfedt ejn Stuf@ntgid ofr. 7al umi ni um ch 0r| de
aly um niumand 50 m of toluene is stirred for 14 hours at [err] The
mXxture is cooled to room tenperat ur eBHiR¢lepBied into 200 g of ice- water,

stirred 4§0|’ 3\99.{31 §as@tﬁ tEb%Q Llhtke%e\ﬂe'?&n Pgna%%) Q/f 9 Enaéﬁs%@%%ggscﬁ egbn m

phase is se:parra& réHex& Ink¥atblan 2des Foiel 4 DieN
of water. meaemreaedurtgun@nmnysrtea&rgebarsse dind ‘heIEEﬁhcﬁfbfgendéﬁS’ 1 whgeeahnd t h
of water and dried for 14 hours at 40 T 13, 000 Pa, which gives 2.1 g (75%

of theory) of [err]-tol uene)([errL hgq.g%“%} Seit r1q5nf II) hexaf | uor ophosphat e.

Recryst a |l ization from nmethylLene % ﬁexane affords 1.85 g (66% of

t heory) of the abovenenti oned conplex; nelting point 168-[err]. Exanple 2 A

m xture of 8- g o-f ferrocene 11 4 g ofteiapiel#Bni um chl oride, 1.12 g of

al um ni uy 10, 3 3 drops. of |.ene. and 50 ml of an octane

f ractio ﬁrr} wej g'Sﬁ f mm ‘grosse Rntlcoroda OO-B-Xrufstrerfen werden jeweils an einem Ende

Qufgérhdt # entfettet. Die aufgerauhten und entfetteten Enden der Prifstreifen werden auf

einer Seite mit je etwa 0.3 g eines 'sich von Bisphenol A abelitenden oligomeren Diglycidyldthers
(Epoxydgenhalt 5,1-5,5 val/kg), der 2.5 Gew.-% des Kompiexes nach Beispiel 6 enthait, so beschichtet. dass
man einen Film von 100-300 um Dicke erhalt. Diese Beschichtungen werden dann 16.8 Sekunden mit

60 emern PPQ-Bestrahlungsapparat mit 2 Lampen (80 W/cm) bestrahit. Die belichteten Fiichen werden dann
so upererna_ndergelegt. dass sich die Proben 12 mm {berlappen. Die Beiden Streifen werden dann
sorgfaltig eingeklammert und 30 Minuten bei 120 °C gehdrtet. Dann kihit man sie im Verlauf von
30 Minuten auf Raumtemperatur ab und entfernt die Klammern. Die Scherfestigkeit wird mittels einer
Zerreissmaschine mit einem Vorschub von 5 mm/Minute bis zum Bruch der Verklebung gemessen. Die

65 Verklebung besitzt eine Scherfestlgkert von 13 N/mm2,
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hours-at [err]. Wrking up i5 carried out as described in Exanple. 1. 5.5 g ¥
of the sodirum salt- of SbF6 are added to the aqueous phase, and the - _ ~
resulting crystals are isolated by filtration and are dried for 14 houG/
40° ¢/ 13,000 Pa, which affords 6.0 g (25%of theory) of | k |
([err]-pyrene)([err]- cycl opent ad? g‘-%r on(11) hexafl uoroanti nonat e.
Recrystal - Lization fromnethyl ene chloride/n-hexane affords 5.1 g (21.5%
ofy theory) of the abovenentioned conplex; nelting point 160-170C. Exanple 3
([err]-Toluene) ([err]-cyclopentadienyl)-iron(ll) hexafLuorophosphate,
mel ting point 150-160C, prepared as described in BuLL. Soc. Chim France,
2572 £1975). Exanple—4 Fer—Methaxyrbenzenrey -
([err]-cycl opegntadi enyl }-iron- (I1) hexafl uorophosphate, nelting pgint
125-136C, prepated as described in DokL. Akad. Nauk SSSR, 175, 609 }(1967).
- 16 - Exanple ® ([errd {p--Chlorotoluene) ([err]-cyclopentadienyl)-ilron- :
- (11) ipexaf | uorpghosphat €, mebting' poi nt 223-[érr']; ! prleparéd as™de'sdribed in
J. Organonet. Clwe 2Q, | 169 (1969). ExanpLe 6 ([err]- Naphthal ene).
([err]-cyclopeptad) enyt}-iron(ll) hexafl uorophosphate, nelting point :
160-[err]; prepare :a.s._cH.e.sc.r:.i_he.d...i_n__'l_D:.ga.n.o.n;eL Chem 101 221 (:1975).
Exarrp%e 7 ([er ']E»= pht hal ene) .( 5-cycl opentadi enyl)-iron I1) g
tetrafl uoborat P i~ l4ing point 126-[err]; prepared as des- cribed iin Izv.
Akad. Nauk SSSR~ 8ere Khim, 8, 1472 .(1966). Exanple 8 ([err]-Naphthal ene)
([err]-cycl opentead| ényf )|-i'Pof(11)°h&aP| Gordakt iFroRate: 2pr'epdr &d Triom t he
C ound accor {lishg| fo anple 7 by dissolving 2 9 of ([err]-naphthal ene)
([erf]- cycloperﬁg ilendyl[)-iron(11) tetrafluoborate in 100 m of 2:1
wat er / met hanol |&@|abldifg 1.5 g of NaSbF6. The brown crystals are ilsol ated
and dried for 16xRpft , : i ' !
Exanpl e 9 ([ern]® Kapht bdLene) ([err]-cyctopentadienyt)-iron(ll)
hexafe®f uor oar senag & prepared4 rpmyt he conpound ascer dbng te® Exanpbel 7 by
di ssol ving 2 g |ofg|[ er£]{ napht hal ene) ([err] cyclo- pentadienyl)-irpn(ll)
t etrafl uoboratd §rg{100= of 2:1 water/ nethanal and adding 1.4 g of KAsF6.
The brown crystjat's’jare”ijsol ated and dried for 16 hours at 40C/ 13,000 Pa;
mel t i3dg poi nt 1 | Exanpl e 10 (Jerr]-Chloronapht hal ene)
([err]-cycl apent adj &nyl )F1ron- (I1) hexafl uorophosphate, neLting po| nt
147-151C, prepareds &8 depcribed in J. Organonet. Chem, 101, 221 (1B75).
Exanpl e 11 (Ter|r k-25Mpt hpxgnaphghad egek (4 egr s cgclgppgnteadgeylg - gifon(ll).
hexafssuor ophosphate> A m xture of 4 9 of ferrotene, 5.7 g of ~alunfnjum-
chloride, 0.5.6| ¢ of alupiniumand 50 g of 2-nethoxynaphtha- - 1V - Lene
is heated at 11D@C fcor 16 hours, then cooled and poured into 200 g of
ice-water, whicha g«tirted for half an hour and filtered. 3.9 g of
pPQt asgi um hexaf | ot gphosphate_are then added to the filtrate, he
o%’rgg-col our ed @rvgoal slare TsOl ated and dried for 16 hfj(;)urs"at'I i

ettn

[err]/13,000 Pa jeltir;g point 123-[err]. Exanple 12 5 ([err]-Bi phenpyl)
-([err]-cycl openta |en3I§-|d;sorT(_Ie+).Thgxal-« &l worophosphat e n;el?lq'gfplm nt
135-[grr], prepardd ag giés-ocpilpici'es @R Aad. SSc2 ere € 22222 1337
(1971 TIT]l T2 rErrrrAl s RS E 5
) —‘U'S'-;;;'S:;gwc\—mm&_n.&in
' 2 lo NG YW W AN N In A e W n T oA S
»e 2 '
[ [
50 gz'gommmw\nmmm_c.c-o.o.m_vlme
.Egghl.h:h:h:h:r;(:ﬁrNNNNNNNN.N.
' _
= _ .
55 S a nc\n\amcnng':::iﬂwg—-
0
com
: o NISLU8RI2LRAaNaEB 82283
60 {o+] : - . - g
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nexaf | uor ophosphat e;

bl um ni UM chl ori de,

of 1.3 g of ferrocene,

prmoni um hexaf | uor ophosphat e;

1.8 g of |l u
30 M of an octane fraction is

i ||m

ogﬁ!ﬂi’g’i 5

Exaane 13 ([err]-D phenylene sulfide) ([err]-cycl opentadienyl)-
hexaf | uor ophosphate is prepared in a
n Exanple 11 from 4 g of .ferrocene,

Al umi nium 50 g of diphenylene sulfide and 3.5 g of ammoni um
melting point 166-[err].
[err]-cycl opentadienyl)-iron(ll) hexa- fLuorophosphate is prepared in a
maRner -anal ogous to that of Exanple 11 from4 g of ferrocene,
0.56 g of alum

anaLo-
of al um

Exanp

iron(ll)
gous to that described.
ni um chl ori de, 0.56 65?;9

le 14 ([errI Pyrene)

5.7 g of

carriedut as described in Exa

hexaf Luor ophosphat e;
descri bed i n Dokl

[err]-
piss-([err]-indenyl)-iron(l
21
After cooling, it
BO m nutes and filtered.

hdded to the aqueous,
and dried for
20-[err

16 hours at r
Exanpl e 18 Bis-(
phate); Itlhg point >[err
Comm , 930 (1971).
bi s- hexa- quorophosphate)

or 3.5%ours. It
zMhich is stirred for
h separating funnel.
hqueous net hanol i ¢ phase,
P4 hour s#0at room t enper at ur
[err]-Benzene) ([err]-cycl

ting point >[err],
1961).
Di s- (hexaf | uor ophosphat e) ;

50

55

60
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solated by filtration and dri ed
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A precondensate fornmed from 38.56 parts by wei ght of bisphenol A reacted
wi th epi chkorohydrin and10.82 parts by weight of bisphenol A having a

t ot aL epoxide content ‘of 2.17-2.44 equival ents/ kg is dissolved in 14. SI
parts by wei ght of acetone and 34.66094815% by wei ght of methyL et hyl \
ketone. 1.24 parts by weight of ([err]-naphthalLene) ([err]-

cycl opent adi enyl )-i-ron(11) hexafI uorﬁmhbeﬂhat e are added to th| s sol ution.

Th hom)geneous soI ution i &Jﬁ eéj Hed 8 oxi pgéathg hx
u 6 hI dr etz m no
et ol S S S Pl el ST o
at [err]Ge ABLsT Bew .aﬁae.reﬁr yRtng QngVglot gk t1ads

hal i de |RWRhERIe G,S m;pmﬁaeﬁr (at-cyklepentadiehyt)- e&%en(mgwekdmruerppmsﬁﬁaomarwrnoaénesuoe.prggrey

vwedge i svirdswitleins 23 yphRekeinaus leine Fheferpalsa'r@er %Powﬂléwe(ﬁyfgeéra%tﬂ ( ae?fwd'qkeﬁ'* 3m).

m nut es Dandfﬂrdemel é%éﬁmlt M@Hﬁeh o] ﬁu Pendtherr]
sol uti o R idiggpe P ﬁfag'ﬁp%‘ r21§;en gjr{ﬁtuﬁ‘%fau?&o;g%sgﬁgél elrtnEd

-18 er Bell
epoxi e g fﬁﬂe ‘ieﬁs@ﬂ@lm e k@l rtétrhna rr{m&ﬁﬁithywa A QERLKe . Peizbl
descri begedidar ﬁth&;enuen ISeufendiid BUB. i nitiators of the formula |I. The

other re- action conditions and the results are shown in Table 1 bel ow
(See Table 1, page 21 et seq ) ExanpeéP83%Two Anticorodal - 100-B test strips

measufing 150 x 25 X € ARRERd PR ADGnCRUeisCEaNEd BN

degr easgg, Tﬁ\ﬁ’?ﬁ@ P&Qﬁ M éiﬁglfe‘ﬁau%@@m?é&gé e btﬁ s ]g e'rirera&nqgven&aﬁt ed
on one %rnaﬁ skitk ARG eﬁ\aﬁ&ncwe a?ir admisth dines \@rr@ﬁdeaﬁamhusgm-sammonts&rlgi we i Eby

et her denbmdrrrrrrﬁgﬁsém Bipizdnol (r@ jo.£2 Gemd'@m'lemﬂlsr@e&olﬁ n'Bt m%%@moaﬂk and

e S TR e
f| | m 10 il !
16.8 s % g% t&&%@' érra barobmat @maﬁaranﬁ wem,esc eapa rggs ?%zeﬁ /cm

he ex p%@@kn&rﬁﬁa warnaari %@e st Dig\belichtefud Hﬁ&ﬁéMrdanaﬁm@dﬂuEﬂrMn&ydéngtt he
sarrpl BS dassadidhadie Prpbén?1 2nmm uierbpnenmle bmdep§trarfee viefden erselfgtﬁltlg inge ypdd. ar e

cured at4o Minuten@i 10019@6@“#’(993'5’0‘"% ﬁ‘ﬂ'l! @Sa“f E'Ba Ea n “‘é’% oLuiyie
terrpera-D'ﬁt%fegﬁlﬁﬁ'g'E emigdy 'rﬂnfsﬁ'gg ;%,e o % ARDVES M The

shear st¥ prile rreans o a ensr e rester at an advance rate
of 5 gm mnute until the adhesr ve baaeibpler &aks. The adhesive bond has a
shear strength of 13 N mR. Exanple 44 A recondensate obtained from 38. 56
parts by wewejht50ef2504 ‘s@hmnerossq A@aero 1%- ﬁruegr

1 iseils ah !
AN e ;%ggrwrﬁmrrrrﬁgr B

part s by MG mi® hts@hidmyAcets £ 139, 5EGewichtsleilprakibtByldiyyikamin ghd 1 zuf Gewichtstei-
([ err] - naphe-Narenaay) (f-aeiopentadieoylgise mulmm}h dophqsprmn(allslh)ltlmmcthwdmb Qtphat e

are adde'dndedteu ﬁrusstrstﬁlnumqrfdm d‘=“T'I'1 £20hY ejngs njpfpkiehrigen
copper Menea LA o ko) 'ﬂ’ ?ﬁﬁ" gw %ﬁg@f
t h‘l ckf é|1 Tg‘nﬁi ba n u'hﬁ*'?ha QEa am'rﬁ SatuPd b n@re er la°mr¥|
rdi at[ﬂ mM@fsterd&’EZe’i}ersL‘lﬁdsb e il Biderh Brschubivarl b edn/Mihutd Brsrz]Jm In

d0| ng trarscn @er%mubmrge%sm pe Yerbibung bgetzi GneuSaberfertighalt porotaavimk?. Af t er
bei ng exposed, - the pI ate is stored |n cor | ete darkness for 4 nonths at

room 15errperature is then cured fP% Hours at 1000C and devel oped in
met hyl ethyl .k ﬁr[gr g,sgenAmofpoa&n@dJﬂmf&rarJn werBdnUlewailt ot \bRemaehie. 7
st epped du%%m mgeré\nhdncm Geifdttettd Enlent @S Prifdteitgdowermageweils guil50 X

25 X 1. SeidE S2h€ neaehem ewmmearﬁtmte ree'ase/drkamdem auyd38.5¢ HRewichtsteiiemedt and

degr esos ekpichindwydod umdmetzterstB'sgh leéﬁ'sB'PF"B' it PIoRe" sPh’ﬁ"e oxi-
homgenebgwaw g%cm R o = o
wei ght P ichtBlef IR1aBHeR Wertieh HarH] ndbelest, s
wei ght ,ch urlraragenaotewearbn SpeIsh d@rdemairarsbrgcﬂitugzaur@ékramumm 40

| ent Sésknga:e bumbmoclgfénﬁﬁet Pant @hbwamegmﬂagmtememfgr@ unSAnt&rhtpaNag\mw i ght
of met hys chertfds\éokek@irenettwelz‘?@'s FLRNLY HesTHhars tg"e'gfgg'{wrraﬁrﬂswarﬂéﬁw '
(Lerr] - ce Voplehesaeenyey Qig SRPRnG Pesita horfestigie! |

' ' ~ Beispiele 48-51 '

. 60 :
Die folgenden Zusammensetzungen werden durch Vermischen der Komponenten miteinander und
Aufldsne der Zusatzstoffe im Epoxidharz erhalten :

Beispiel 48 : '
100g flissiges Bisphenol AIEpoxrdharz (Epoxrdgehalt 55-7.5 vallkg, Viskositat 9000-

65 12000 mPa-s bei 25 °C)

.12' .




" hexa .uerbph'c.)s"hhate as initiator. The treated test strips are then dried at
[err] for 120 mi'nutes with the formatlon of a non-tacky filmon the coate
ends. The coated strips . - 21 9O09%8IB [err] [err] [err] [err] [err]

[err] [err] - 'err err r [err] [err] [
[err] [errigdé iNaf W']" f’\;’?‘t‘%”["e dr'%"y %’%ﬁ'&ﬁ@%’t’ém[p«g{’#s 2 -23- are then
irradi ated wy e osed
akeas are 50@@;0 n@:%g%goébgéﬁfat"; ongL’gﬂ%eﬂg?Cl?‘ﬁ%e" ﬁermx'c\’ﬁae Qﬁ&fs a;[e sveesn%"%t
overlap by 12gmn The two strips are then carefully cl arrped and are cured
for 40 m nuBeispiehf0{ err] The are then cooled to roomtenpera- ture and the
clanps are rggﬁ) t!fﬁ'g '§ e'aﬁ strength is neasured by neans of a tensile
tester at an gfrodioldaerdatyt 5 i nute until the adhesi ve bond is broken.
The adhesi ve 0§ MinpdmyiRtsipedkyeSt rength of 11.8 Nm2. Exanple 46 Two

Ant i cor odal Belspi@ Bt £ est strips measuring 150 x 25 x 1.5 mm are each

roughened an€p gltiepsigessEnpxidharoBe end. The roughened and degreased ends of the
test strips %H@QEWNEB%{Y'EH on one side with a honogeneous .mxture of a

preconglen- s % wei ght of bi sphenol A reacted
wi th epichloro ydr| n aﬂcviﬂ%g@fﬁ ﬁpﬁﬁhﬁ%x‘%ht of bi sphenoL A having a _
t otal epoxibieZeemmentstzoiged wéﬂdeeqwflera%bleuﬁn&éiggssesam Didik BerlPimS betRaf étwa &0/um.

wei ght oP'eé@&h@h@teﬂs"bﬁsz Glt $2§ umgn t2065€ untet enéu mekeuemmmaladtp&mﬁ4

parts b te, ﬂg Vesgpng. BF@ |lnfra<m(
i ne gl nﬁaﬂtﬁ{k i e "a:t ‘tgn
drTed at Rhwtehpdratir gekidertliDahtich M %se r'FﬂHe mads ﬁlﬂ%m ﬁﬁfélér e
t he coat eidd enTebelleThengetiatted ar eas are then Laid on top of one anot
such a_way that the sanples overl ap: %/”12 mm The two strips are then

6

caref&fly clanped and are cured at 160P0eH%r 40 minutes. They are, then

cooled to redqnTTeENperature anaj tne cranps are renoved. The shear strength
i s measured e reaperofinduders|Hiettesiior 53t 18T) aidvaekendéat @aeh 5 m nut e
until the adhieaiele|emd-¥3 brof@nSe¥rdeadhesi ve bond has?5 Sskeadestrengt h
of 1039 N mf. Exafple 47 T o.5 h 24 b 0.5 1 A
48 0 nass | nass nass nass
1,0 38 55 40 55
35 2,0 140 155 168 186
5,0 196 205 210 220
49 0 nass . nass nass nass
- . - 1,0 ~5 ~5 i 14 14 .
40 2,5 ~5 4 ~5 - -] 20 . - 20
-@ 5,0 18 21 34 { 3
50 0 ‘nass nass nass | nass
0.5 nass nass nass nass
45 ’
, 1,0 39 .80 62 81
2,0 . 14 19 24 28
51 2,0 klebt .10 klebt 25
- 50
Patentanspriiche

1. Hartbare Zusammensetzungen enthaltend
55 ~ A) ein kationisch polymerisierbares organisches Material und
B) mindestens eine Verbindung der Formel |

[(R!) (R? M),]""%[LQ,J -a ' (n

60
" worin a 1 oder 2 sowie n und q unabhiangig voneinander je eine ganze Zahl von 1 bis 3 sind. M das Kation
eines einwertigen bis dreiwertigen Metalls aus Gruppe Vb bis Viib. VIl oder Ib des Periodensystems
darstellt. m eine der Wertigkeit von L + q entsprechende ganze Zahl ist und Q ein Halogenatom. L ein
zweiwertiges bis siebenwertiges Metall oder Nichtmetall. R' ein «-Aren und R? ein w-Aren oder das
65 Anion eines w-Arens bedeuten.
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Two Anticorodal-100-B test strips neasuring 150 x 25 x 1.5 mmare each _
,roughened and degreased ‘at one end. The roughened and degreased ends of t AN
test strips are each coated on one QR4 JMBh a pul verul ent m xture of a g

den- t 1Si St i f -38.56 1 i gh i.sphenol A -
e BN v,
havi ~tot id tent of 2.41 Lva-. | /. - ] _
ot 19,2 12 bt e SR ol BTG BT Sl e

ihexaf | ugr ophogghate as i nitiator. The coated strips are then irradiated
'wth a 5, 000ssigdidl soetal halide anp for 3 mnutes. The coated areas are .
"then | ai d on 6% gplussigep feoxighareler in such a way that the sanples overlap by

12 mm  The t #p9SErangQldiReRslat hen carefully clanped and are cured at [err]
for 40 ginutes ga];%}éth%&r;pgg%ocool ed to roomtenperature and the cl anps

are renoved. gdifger ghear strength i-s measured by neans of a tensile tester at
an advance r abggdfissigesrBpoxidnarize8 unti | t he adhesi ve bond is broken. The

adhesi ve bond 3hadiexandinldiaerylat rength of 8.32 N [err]. Exanples 48-51 The

foll owi ng conp Q% s are obtained b 1. Xi ng the conponents together and

di ssol vil‘:’lng theég ’@?%e?yﬁ’ﬁ" °H'gd'8'bea¥<'?%§'mr'?§¥d%: Exanpl e 48: 100 g of Iiquid

bi sphenol A gRQXidfnenstiuRgehtiedeh A6 laplaRéi veRjofter D MeleidvitHimB batdstetwa 60 um.
Vi scosi ty e B4bnidntetéiDRatieRavetien d.2[Sekuntign béi 2p °Ofuntef Vearwe}ndm@neh_ah@h@l))engmpe mit

([ err] - cydPdem Lighl iray bpstrgiit. Direkt naghediesth Yoroepthwerpemdie ;%& 1c lgfprot1 00
T B P L L T e
content 7. u tes'ﬁ é g%lﬁjf n ’bet'in%#t dntdle _a'Fgmrg a-n BiNS3 457, DR IErdebniése) X
g of A ExagRalis tabile 2ngkfghit. LI qui d epoxide resin B 35 g of hexanedio
diacrylate X g of A1 g of nethyl ethyl ketone peroxide Exanple 51: 65 g
of liqu#d epoxide resin B 35 g of hexamerglleo? di acryl ate - 25 - Xgof A
2 g of (2,4, 6-frtrrethytberrzoy)drphenytphosphrme—oxrde—Ttre—TomnmposT i ons
are cast onto %beetévaifbglﬁaa.:\ e dehics kinessss 18%) t he sfeikufBen saalhout éo um

"{The coat ed sheBbpseariecéw sadi at edo@mtseavhight intensity of BD ss&iuhgéom for

4.2 secands at|[err]}, using a ngrecury Vapuﬁl tamp—mredratety _af ten this
procedure, the|coatilngs are irradi a®ed W tH i%4f Pa- red-Bi{ht |(&daPt4 Lanp,
Her aeus type 040) ¢ n such 3 way fthat tihe tenperpture of {the filns is
[err] after 60 se"éonds éal’rgj 1030¢ af t"eir; 75 secc?rggs. Thezsarrpl es sér e |stored
at roongg enperature ffor 055 hourl and«34 hoyrsiss The hargness |ofisshe |fil ns
Is then determned gs spexified|in D9 53 157205The relots arje 2Riostgd in
TabLe 2. TabLel2—fx ConpothtA—Har-dme BHN-58T357) T seTondy after
anpl e (% by weigHt? | 60%°seconds "a;S "flz-ssecmds:zaS hr.“§-2524 hrs.
0.5 hr., 24twsg. 48| 200 “owet | T2 owetl oo t et
1.0 38 5'%5 23 85 2.0| 5 £20
155 168 186’5 0 198 205 210 220
49>~ 0 50 wet - jwet nass Werdas s Wetass | nass
. ) : 0’.5 _ . nass nass nass nass
° 1,0 39 80 62 81
2,0 - 14 19 24 28
. 51 2,0 klebt 10 klebt 25
" 50 :
Patentanspriiche
1. Hartbare Zuéammensetzungen enthaltend '
55 A) ein kationisch polymerisierbares organisches Material und
B) mindestens eine Verbindung der Formel | .
R (R M) (La ) o
60 o o .
worin a 1 oder 2 sowie n und g unabhangig voneinander je eine ganze Zahl von 1 bis 3 sind. M das Kation

eines einwertigen bis dreiwertigen Metalls aus Gruppe IVb bis Vilb. Viil oder lb_ des Periodensystems

darstelit. m eine der Wertigkeit von L + g entsprechende ganze Zahl ist und Q ein }-Ialogenatom. L ein

zweiwertiges bis siebenwertiges Metall oder Nichtmetall. R' ein «-Aren und R? ein w-Aren oder das
65 Anion eines w-Arens bedeuten. . : .
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- 0 ' 5 - -5 14 14 2.5 5

-5 20 . " 205 0. 18 21 34 .
0 ) wet . wet wet wet 0.5 wet ZN
wet wet wet 1.0 39 80 62 S 81 ((29
2.0 1419 0034915 28 51 - 2.0

adheri ng 10 adheri ng 0,094, 915 - 26 - Patent CLal ms 1

Curabl e co @?PWT“G’F%‘ZE@QF ARG PW h ) @aﬁfpbﬂﬁ"@m"‘?gh’}ﬁb Fﬁ?rﬁ'Z’&WP‘lﬁ'
Jar el

mat eri al scgr?e G W Eﬁ%f(se t° L o e:? Jﬂ% fr:E
is 1 or ngd cal Dfddkyd. ?e" c
1to 35 b&def eprzopQRipperd él&faﬂaﬁdeﬂﬁ\e acﬁsnﬁ’ﬁéfiﬂiéﬁ saBI t O t ri vaI ent rret al f rom

group | Vb t3oZiseintmenseiziingenrnatip Ap$pridnet, umdlg@ke;lyzmc@mt Aasp sﬂ*aqlw m emes
corres po‘h' 5‘”196 ‘t"r\’énﬁlﬁlifén@% 2‘bf<°'L°I"$t° atarnw Eeieroargmatisphen 2
denot es é gl, nség? lp f‘% 2.5 lm}ﬁ? Beﬁn %ﬂ Em?scrdg ?‘rf h substl-
[err]w,@r@,ﬁg na eno 5[err arene err]-arene.
Cormm%hhfneﬁb'atza@e@ hﬁhhrrgasﬁrocrml dadirch ,geféaaz'e&ﬁﬁae rdaistZ .strama Raje ailarignd/ or
R I epr esenes raAremsadridcV (g das[adeidine \Mefed) at6mtbede2|tbncar bon at oms or het er oaromati c
groups hay i5n ssmme:ﬁzeurcsaw penk Aaﬁm1 @aﬁle@eg a'%h'l%éd F%‘aﬁ‘l Benzol
mnos psll :on n th rp P%nden e 6 urd mon g% :g%{ t ons
'ﬂ)lu Q(yro Tnm ek OI‘%Q{: thlna(:' d

or [er ]dte dle B erQu
ester, phenme thyl ashf or benzoyL groups. 3. rrp03| tions

acgor d| ng tSOZuslammamsm;zurtdaanmtﬁesnrz@d dadutchaekeflmwﬂmet eysesmméwﬂ -Pyeenaderont of

an ar oma't‘ﬁpbt "ﬁ grg‘fzﬁﬁénﬁa;ﬂﬁh @prngéﬁgg#%ﬂ'eaﬁm ';cé;;‘%@f 2 g"q"u%ﬂ Sindar gltmat ic

[err] %4 ; % T;?M :
Lte e r" %saﬂb‘s’ e % enst [L 3] o it brgﬁ F‘al kyl ,

m)nosub fieg
[err]- mnoeaz&seaﬁmhmsetza&yeﬁl @i Mspruewarmdm{cﬁ IlgbiehnzBlckith Qigds 4 kémemzdaydouygfeau ps.
4. . . <pobpesorhaniscbesaidateriatlbin Epdxthacd wirliwgtl, characterized in that a is 2 and
each B defRoZysemmpeselzuiaen nath Ansprich ] dadumk gefeanzeighiet. Ma?fe#h)l‘%'smfdr'?e"@m '

har ot ﬂ?"%ﬁ?%%%@m o TR

chl or obengRaungPndzh LANGSHIEH UEHRE ein chake e uRBE b dlgéHden Heissharten |
chl or anapigewamkendiegtnet hoxynapht hal ene, -27- bi phenyt i ndene, pyrene or

di phenyl ené1 SAusdrnmignsetpunogre p p@sbndes 10hdadaneh @nkeonze@mek 01@%&1%1%161 ehigelS
acetyl cy%? ﬁf&ugw@ﬁéﬁ P's om !e }ﬁﬁé%ﬁﬂ'mﬁﬁf@ﬂ@ °"9?51'Sﬁ%%éﬂat°5é§}|@ne

eroin
rr el Ry % BRI BkE RS ichfet, dass sie HHIRASIal ONS
accor gs nﬂeﬁg@n @ingé mit torsp r@ﬁﬂeﬁfi lu?oe ndsrbo'iy isigRodrén drganisShen ]Matérﬁ@r/-ﬁ%ﬁﬂﬂﬁlfen
[ err] - pywaseEsictr adubniaidr-antit rdaitive IGeurma due[sesrpb]ymeﬁqwmmmantsuenanutejials (kzieht.

[err]- cycl d e\(wta uem amlevnhit gus.Ldeerermw hend ags (n?-Toluol) (m> beipen;(rhe-

e T e

or PF6- lleﬁs.ul?nﬁﬁﬁ E\}cloﬁ@n dﬂ{ny els (1n)- hexaﬂuo ObbPyiehf GRE Ioa&tﬂdibnﬂ}-aéem(
char act eﬁexaf&drdpnostphatunam|sapom)ethymspnman:s-epésemaﬁaxafaxsrobhtspmt i oni calLLy

pol ymer - i 2ébYestabyey avri Hersteiieg veul Vertdndungen deCherpresiat i ons according to-claim
1, chgracterized in that an optionally advanced diglycidyL ether of a

di hydric phenol or of a dihydric &ifsR¥® @#QaFTohol having 2 to 4 car#Bh
atoms is present as the cationically poLynerizable organic mat eri al .

worin R', L, Q. m und q die in Anspruch 1 definierte Bedeutung besitzen und R? ein Anion eines w-Arens
darstellt, durch Umsetzung eines ungeladenen w-Komplexes der Formel illa , i
50 . : _ : i

[(R*),Fe] . - (itla)

nga

mit einem 7-Aren R' in Gegenwart von Aluminium und einer Lewisséure und nachfolgender Behandlung .
55 mit einem Slaz des Anions [LQ,]*, dadurch gekennzeichnet, dass als Lewissdure TiCl, eingesetzt wird.
15. Beschichtetes Material, dadurch gekennzeichnet, dass es auf einem Substrat eine Beschrichtung
aus Zusammensetzungen nach Anspruch 1 oder 10 enthait.
18, Verwendung von hartbaren Zusammensetzungen nach Anspruch 1 oder 10 zur Herstellung
L geharteter Produkte. dadurch gekennzeichnet, dass man diese Zusammensetzungen direkt heisshértet,
60 17. Verwendung von hértbaren Zusammensetzungen nach Anspruch 1-zur Herstellung gehérteter
Produkte, dadurch gekennzeichnet. dass man zunachst den Initiator der Formel | durch Bestrahlung
aktiviert und dann die so erhaltene aktivierte Vorstufe heisshartet, derart, dass die Bestrahlungstempera-
tur unter dert zum nachfolgenden Heissharten angewandten liegt.
18. Verwendung von hartharen Zusammensetzungen nach Anspruch 12 als Harter fiir kationisch

65 polymerisierbare organische Matenahen -
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. Activated curable conpositions obtainable by irradiat- ing a

rabl e conposition according to claim1 at a tenpera- ture bel ow t hat useg-

r the subsequent curi'ng by heat. 1lg gg4 94gnpositions according to cl U

‘or 10, character- ized in that they contain 0.1 to 15% by weight, ~

eferably 0.5 to 5% by weight, relative to the pol ynerizable organic

terial A), of at Least one corrpound of the formula |I. 12.

ngg5|t|on§'am§cord| ng to cI al m 1l or 10, character- ized in that they

contain up to £ ar _anm to Sn%f an |n|t|ator of the formula I and of a
bl e o} ,ﬁy e

pol yneri za ,eo LAl okl ating to the reactive group
of this pol ymerg)za ag: &{e nd B el t8imula 3. Conmpounds sel ected fromthe
group consisting of ([err]- tquene) ([err]-indenyL)-iron-(11)

hexaf | uor ophosphat e, ([err]-pyr ene%(g()[(er kn. e-yélp_gept adienyl)-iron-(11)
hexaf Luor'®- antinonate, ([err]-napht hal ene ([qerr -cycLopent adi enyl ) -iron-

5 (I1) hexagh Qﬁg%t 4y ] { G i
pent ati onyl b Ba ke ﬁm&ﬁ‘&&?&%&eﬁ;g’ﬁ Wio. Healie) ot Bl e e 5%‘%
([ err] - cycl opestonding ryibg valémmo(ﬂ. 4|-); d)&)@afa oden ftlem ssp\haltem to heptavalent metal or non-

([ err] - di"pheetal éhé %m-lalfew d R dhseamioachf @rrydryne. 6 iron(|l1)

hexaf | uor opho ég pOSI %ﬂg 1: lar n%oaz quB i%a%c gsrc;ups hsav;)r:negtst(t;:j 24
dienyl)-iro h% ;:%9 r%\ﬁ {vs IRrlup re unsubstituted or
napht hal eneEw%gnch s"géé;,,bw QK Al €, .al or'ge V ?malkox)h cyano. Cig

e]aar at izon of3. acopeositds astiairee mfcﬂa‘rrml whelein "’65 amon of an arc(rrlam) mafea¢ €dnfaining 6
: Qo 24 gartory alems eortah beteroarpdnmiy derémmwmgrﬁ td & partoragtdmieach @hwbiskrig s
_ an ani on of "’?“T%F”l*gd S sa'ﬁ(an dy|°cf>) benzog‘%'f”lt byalentif! 1p4 dfteent FreglbiipFeRonsrarpeiylic acid
formula I1] 3 clm ozsmo s claimed in claim 1, hue@)a IQ’\%LQ:h@F ,sa gﬁlgrp(ﬁ aB-alrQ!etaEc?each Mis
presencegg)f a,aidgmcal ﬂﬂn (eW's aci sequent y treatin

pr oduct with a. sabmp@sinoh fae ciaitied m ¢l 1] wheeditd 8C{ RY is b&ttenetolulbnd, x;tlehe rhé@kdxgben-
acid enpl oyzege shkfrelvem ene,] Brchiorotolu@ues trephthaiener mahvlmmhaert%mhlzledanhrhaletmtmqtmox

t ypaght fiesyl. 19deN8RYraRe OF BiRRENKene Ry fige. aﬁ% § $RY
cLaim 1 g Oﬁfgv'cgﬁntag S g R i

. hyinaphthalene.

dr 10 for the eDh@BmpdiitioR Bs QhimBd!in@MhinPT, YbHEHh 2 is 1CHAS ﬁw&,@ﬁé &SndphtnbBAd, add 1@ Rane
conposi t i onani@r & tdpemtaderteonaklfe:cz afdigiisng by heat. The use of
cur abl e conpodi Ai wmposititnmsdilaimed © OGH"'aﬂnwlleré'mM is laech mrtabalfomamaneﬁgr tydgsten
product s, cﬁ‘&'b’ pap °2%’¢I"%c “ﬁ@e ang {Qml it Pfis0EFeT

activat e r P EEMBEN R ° a%ﬂ?& ht H?’%{%{“F\%‘Péﬁa'g pg@ﬁ‘?’é%?'e PrRage Sﬁfeﬁ?'d%ﬂ‘ ?pé”‘y

b
tthen cured %’y aNR&bmpbsition 4§ @Iaﬁ’neﬂ@rycl& Rat whdiéin the lcabinRhilyHBiyinErSa8E 8igdfi€ maridl & HW
tihe tenper adiglycdyismer, vhich ifag nmhﬁaqawﬁﬁced: Wf & Agaléey pheﬂt or ot 8 .divalent akptaatitl sieoHaf

curabl e conmmlrtlmgohm ﬁgvm'datwg‘-’»to claim12 as curi n ents for
gation-i ¢4l | lé g%t g%qvgt sreblgyf plgorh»ﬁ % bgamable firable cemposition as
clgim
lymei

o e Rl L T Lt T

[err] whesiah#ifoamuia L1 or 2. each of n and ¢ |ndependently of the other is
an I ntegdf frde &chepogltloMa daitnerbin@itbar olinof orglainp hb whick pantding upte squinentdr anmet s
of  groups | A f#nt "Eif"a\*/? "P@the\g'ml“'a(b?"j#@r:e?ﬁé'eP@FF'BG‘PE"#&!)P@""?H‘" irefersing $°ﬁbergeqﬂve
cor respond: 5,1 Rl éfi‘é&fd?ﬁ gm ot B RIS AR ool rBulbXBh e

to heptaval gy Leng)r 18R rEr(iiy] helx S8 rob Ak I GPlRaphibalend ! th cvbl
[err]-ar emetaomanw)henmmeamuefoamm[oeaté (nsaraemmena; (n¥cyCiopentadic hyi)Grdn(@sherdf b idR:Ee riaft

| ai m 1, wheP-&mathpxna httam¢)(ﬁw”-c @qne]ﬂaewrul) atprwnmnat!u ogphat dnfidishergienesuffige) (n*
Jarbon &t on%VCBPe"r‘ﬂé’Eet?Y' )eocvzepwwaw ST HATB P

- droups are Eﬁ?§1 :@gs ”P e ?g {)"r" g by identical or |

er r al

di f f er entss hal ogen at ons. cyano. [err] al kylthio.
[_err] nonocar boxyl ic acid ester phenﬁl, FeR{,l@r[thm]aé kanoyl or benzoyl groups,

wherein R', L, Q. m and q are as claimed in claim 1 and R? is an anion of a wr-arene, by reacting an
60 uncharged a-complex of the formuia llla -

k [(R*), Fe] ' . (ha)

65 with a w-arene R' in the presence of aluminium and a Lewis acid and subsequently treating the reaction
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3. A conposition as clainmed in-claim1, wherein [err] is the anion of an
aromatic ..-arene containing 6 to 24 carbon atoms or a heteroaroantic

W ar ene havi ng 3 to 20 carbon atons, each aof which is unsubstituted or
nono- or pol ysubstituted by |dent|5%9 1gifferent [err] al kyl.

[err] nonocar boxylic acid ester. 'cyano‘p?

A CO”ROSarBéu%ow'ﬁa %&@bff‘iﬁf\’mﬁ& ﬁ_baqu vacn VEIGdeSy Ebnfribes the usBAF Mich, &6 fLbwis Scign ani
of a\s. -ar gfnen satdeAistiaMvhich Bdmpride bl £elbstiRS AboathediMtheDoomPosiib & bihimed ind.S
cl ai med dithercdi@nm dk,clavheoein a is 1. [err] is benzene. toluene. xylene.

met hoxyben-6é. Zléﬁef a cYrale cdmnesitioreas gfgi |'0¢'@?W'%ﬁ9" clmphmmeemé’ucﬂon of cured

et hyi haPRdsE i c?fFﬂfﬁ?so??égg('ﬂ% ‘%‘Hbi"ec apht hal ene. bi phenyl

d no ed progucts.’/which
i ndene, e RO it a 9?1%‘?&’2" fetos B b tmul kibifon! 2ha & ﬁhaii‘ieaﬁgq e resyltant
cycl openicacthnsrecunor tutic Hat BB bﬂhﬂxp%tum BBRw tAY temPerRZéMPRayed rlﬂféne-
Xyl ene, dubseqeénoybdreatgne. napht hal ene or net hyi napht hal ene. 6. A

conpodq t i ond.désecf aicuiable icompdsitipmas] claigypd ingdlaim 42 asshardenprdpr t}aﬂwsca['!em')]mﬁﬂtjqb@ne or
[err]- na‘ffﬁﬂ'\‘fa‘l“@ﬂ’éa‘s and R2 is the anion of [err]-cyclopentadiene. nis 1 or
2. and gis 1. 7. A conposition as clained in claimlwherein Mis a '
chr om ungevesrdisktibns MANganese. tungsten. nol ybdenum or an iron cation. and '
[[errpsis [err]-. [err]-, [err]- or [err]-. 8. A conposition as clainmed 1.
wherein the. @qtmoemmsaddrgxsswsqutenmbl e organl c material is an epoxy resi n.
9. A corrpos@ |”6?1 maliére orgapigue FP"r'l\f'"tFF‘ !ﬁpf' voiherienaue Be cationical ly

pohysrer i sabl® 28 WA ¥ SRAPETS 99 °T"§"ea di gl yci dyl' -ether. which may have been
advanegd, of a dival ent phenol Ly ah l.i phatic al cohol -
containing 2 to 4 carbon atons. P( d(fRAﬁ"gc;‘lcy e]dgcurabl e conposition (hi ch
S obta| nabl e by irradiating a curable co osition as cI aimed in claiml at

V.

a tenp %F&thﬁ‘;ﬁéﬂw " 'y gd s g‘ﬂl‘b 'f;”’élﬁﬁfl ng.
1 Ag ]éﬁ’ im0 ?i%a% AR @Iﬁﬁiﬁ
0.1 t0 lpnatagave, (usO metﬂrd% (Ple ava/lb Rv\ﬁiﬁlrh ren
polyrrerlaatﬂnanm@aaur@qnat eri a A of | east one conpound of the for mul a

1. 12. A c@npmnqsmgms sedoncle aewecﬂcaﬂnn &i catmteneéeauemc& que R letiourR? Gprépdntech des

cont ai ‘5139' eg déem %P@Pt & A8t ﬁP@f’?‘ﬁe bqnﬂPt’ d P”Rﬁ h¢ ‘P(gar:f’ﬁ?;fﬁﬂ?%‘?mé
pol y '.9? eﬁ@%ﬁm‘a oge g A $§o én éé‘uae(%?
group Of al eF)@l -E Etbns@ ide Méddedib s Ou benzoyle.

sel ect edf rem: muwsamanshumncﬁtion errrac}erieab ue ue(l‘[zeé’pidsentél oyl ld)uniareped | )
hex af | uow erphetique pyamt & %;M dqogamneyu ¢ [Jrearel]eﬂcwr ot aamm)a 20 ptomed de)

hexaf P £ Q¥H P eeent wﬁ:ﬁ‘f@% eegﬁ ﬁ% aﬁlzgg t&sﬁpf‘gﬁ‘ggﬁ?ﬁ;nyl )

iron(l1) ?Fgég{ g‘g@g;o

i ron(l1)oRe%a uqa QRthe s e

( [ er l’] CYy Clsppéefitonibmnseign hrrmﬁdnéalloﬂﬂexﬁrdctéﬁﬁééﬁ)hﬁ&sfﬁ&é a.vaut 1 et R' représente un
1 dgr \lrnerbphenesuha‘nade feng mea;anermdh)orqtvlmeIriaphtalene methyl-

hexaf | uo'i"’@ I‘ib'?@"af(h e'ﬁe' n ényle, iSufe de diphg
hexaf | uof, o tou ,,Z%%h , % ﬂfy ;EE 'm alabs i
hexaf | uorOpgh kibns <bi racke eee%@ tvam @fre@ess qsgmeaaf t he

f or nuka d)uale[rﬁ fitdiéne-n® et R2 représente Iamon du cyclopenté&iléﬁe-'d?\/fwrn%ﬁt {arzktqlawwi. mand g
are as cl ai7neompasitichsaseinnlla savehdjicatior] 1, icaraciériséesien e ghe W rprréseite an atvn chrpme.
reacti ngc‘:&ﬂ" UR#I9ARESR (tungstenenPikadent opHer ebilRnd reartsenfecthfy— SOF. AsFe™ ou

éi?é?gm SR N el D | SEoPb RS N M R gl 1,

L 9. bbmpdsitions selon la re?&drcaﬂw’nadwictéﬁik eﬁlcéﬁl dn édfier-bkyde aiglyEldyiiguRrd’yn
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