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(Chin the planetand Yh-CPCT i the apicad position}are 270347 A and 170 A
respectivaly.

Boje and Vldl‘hﬂ "R] reported the reaction hetween SmiBr, and [{biphiLi.] in
THF. whick led to the complex T1CH, SmBrithfy, ;- [Co,H L]

1§47

pSmBr, = Blibiubila, T =[O aSmBrthl i, ], {03y, 1= 25m

+2Smbr, - H, + 12LiBr

As resuit of this reaction. two  biphenvi uois are ceupled 0 adord
FCL M SmBrithi )], 10, Hy with the hydrocarbon Oy H,, mtercalated. it the
dimeric areeture of [{C HSmuriin ], [CuH,] e 5) the Smodons are
brdgzd by twa B, The Smo Br distances are 298602 and 299242y A Cack Sm
et iy ucuth Cilratiy coo.rn(:nalcd.

2120 Conpleves with phosphine figeaids
Karsch et al. [9] de»‘c"!'b"ai the dimeric complex [SadCHEPMe !, 1,0 obtained
From [SaviQ);S5CT, 1) and [LiCH PMe.)y ]

S0y, SCF 543 LICIH PMe b -] SindCHEPAM e,

An Xewuw struciuce determination revealed o controsvmmetric dimer i a chaiy
conformation. formed by vwo bridzine Jiphesphinomethanide ligands viz the Pr2}
and Ci1h atoms (Fig 6). Togethier with B{li Ct1) is also 2 member of a three-
membered ring (SmCPy as a substructural ut, Both samuarium awoims are addition-
atly tigared by two diphosphinomerhaeide figand in 3 n-lype coordination. Thus the
complex comains four n-type and two bridging o-type coordinaled figands.

Gambarous and coworkers i0) prepared and characterized the complexes
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TP Ph, POCRIPPR, L, M- CHIu-C HY PPR. L, J[Cr PR, PCLH) PPE.'T an
PR, PCIHIPPR,Y,. The semzriom complex was omained by ihe

[LiICH{PPhy1,] with SmCWTHE), 1 THE, S;[v-Fh,]
merie with the Sin stom nine-ceordinsted by three iden
tigands (Fig. 7% The Sm- C and Sen-P distan:
and from 28183} te 2907 A respoctively,

T
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Fro 7 Mokeoutar strwctey of Sa A -Phy POHDPP, 2

2130 Alkoxides and aevloyidey

Burnbart et al. [117 reported the synthesls. properties. and Xeray structures
of sevoral lunthunide  arenc-bridged  arvlexide dimers. The  reaction  of
16-diisopropylphenel with the monomeric amides Lo{N(SiMe, 1y (hn=Nd,
Sm. Ky in toluene  under raflux  gave the  trisjanyloxide)  complenes
Lna(0-26-0-ProC Hak -

wlncne
2 N{SIMe )y 1 - 6HOAR -~ LnyOAr], + 0HN{SiMe,),

reflux

The addition of 2 Lewis base such as THF o a benzene sehuion of Lin,(OAn,
izd to the cleavage of the dimeric umt and formation of mouenere THF bis-adduas
La{G-3.6-i-ProCoH, i THED;

ol

L QA +H4THT — 2LntOAry THEY,

La="Nd. Sm, Er: &r =26--Pr.C H;

The bisi THF jadduct of lutetiunt Lu(0-2.6--Pr,C Hyia THY ) was ptepared by
the interaction of LU{N(%iMe,);]; with three equivalents of 2,6-diisopropyipheno!
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inn refuxin : iolaens in the prossnce of THE.

1olaess THE
LafNiSiMe, 1,3, + 3HO Y ———— L

rafiun

Ar=2.6-1-PryC.H:
The reaction of anhydrows LoCi, (Ln=5m Pr. G and Yhy with
KO-264-Pr,C.H, in TH¥ thie Ris{THE cddusts Lard-260-
Prav oI3h{THEY,

THE
LaCt, + 3KOAr — LntOArL THE L + 3Kl

Ln=3m. Py, Gd and ¥b: Ar=26-i-Pr,C . H,;

Six fanthanide complexes containing 2.6-disopropvipbenoxide lgation hase bHeen
exgmined by singlo-crystal Xeray diffraction techniguay Lo, QAR lL.h:\'d-. Sra}
and LnfOA{ THE), {Le=Er Lu Pr 3d) far = 265-PeC H LT :
Ln;{QAr), contain cenlrasymmelsie. dimeric Lo, 03-2.6-1- 95,00 H
by imtermelecular pP-r-arene interactions of & wrigue aryloxide n a
coordination geometry of each lanthamide atom approgimaies 3 three-legged plano
stool, Bach metal 1s bound (0 three terminal aryloxide oxygen zloms. and iy carbon
ators of one of the aromatic rings of an aryloxide lgand are hound vo the o nmetry-
related metal atom in the dimertc unit.

E Tyl
1 .
B{la} mk'cu!
Lol Y - Citat
g o _q{f—'
RN sy v L Chéa)
TR A 1,
I TR g
AL

. 1 I'
P A Nam caand

[Srh ]

Fie 8 Molecular simactore of LoaOars, iLn=Nd 5m)
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Previonsly known alelernent-n-arene comployes display the three basic structural
types exemplified by [{r-nreneilng ANCT, T, (3L YRO-26-Ph.CHL: (M) and (-
areneGd (HE { Fig. ¥1. The m-arene-dimers Ln{OAr), {Lo=Nd. Smi represent
aew structural type for 4f-clement-r-arene complaxes (EV

The four bisadducts LidO-26--1-CHu THE) ta=Er Lu. Br. Gdi are
isostructaral, The molecuder strecture consksis of 8 lanthanide matal centre coordi-
naied in & distorsed trigonat Dipyramidal fashion by three equatorial arvlexids und
two zitab THF higands (Fig. 10).
aniet al [ 12] described a seriss of new mixed-bridged athvi-atcoxy lanthunide
compleses. The compleses [ Laig-0'Bulu-MelyAlMe,)] (Ln=Fv, Nd, Y) were
obtained from the reaction of AlMz; with La;(3'Buly in toluene.

LafO'Bui, + 341Me, = Lati-O'Bui,p-Meld AlMe, 1]
{Ln=Pe, N4, Y

The complex [INd[u-O'Buliu-MetiAlMe.), ] was characierized by single-civstal
X-ray difiraction, In the siructore {Tig. ) ihe Nd srom is bonded 1o three crystallo-
graphically equivalent modeties - Buy {p-Me), {Aibde,)) siving rise 10 2 higily

Clz M ]:'i ' .II‘CL~ 3. |
T, ACh T b—Yb.
(i( |!\cr/ b N0 Ar

OAr

O/Lnt"‘OAr
QAr

v

Fig. 9. Basic structieral wvpes of Welement =-arene compigyes.
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distorted ectahedral LU{}rdtill’FH The distances Nd-Of1} and Nd-Ci3) are
23037 A and 278411 A respectively.

Greeves et al. [ 137 investigated the diastercoselective addizon of oganteetinm
reagenis to aldehydes and cyclic ketones. The oraanocerium reagents were preparéd
according to bchemc4

The reagenss were usad in the reaction with the Cram's original aidehyde
{Scheme 5) and with various cyclobznanones (Scheme 01
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. f Ih e Ao
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Scheme 4.

=
-
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-
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Chis -8 CH; CH;
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‘ (:}H R}
-18°C
Schems b

The diastereoselectivity of these chiral dialkoxy- and diaryloxyorgend eerium rea-
gonts in the reacticns was conipared with 1hat of conventional Hrganocerie reagents,

204 Fullerencs

Capp el al. [ 14] reported an improved high-pressure (oloene extraction of the
lanthanum-containing fullerenes LagzC, for even i [rom 74 to W) La@C, was couxed
from the prewashed soot with a high-pressure. high-temperature extraction technique
which could be calied a *bomb' extraction. Analysis of the toluene extract of the
tanthanum bomb soot was accomplished by laser desorption Fourier transform ion
cyclotron resonance mass speetrometry { LI/FT/ACR/MS). The postive ion mass
spectrum was dominated by La@Cy, but ako showed other La@C, . including
n="T4 Té, 78, 8. 84. 86. 8% and 9. Analysis of peak intensities suggested that, by
mass. the material was 20% La@C, and 1165 La@Cy,. The average size of an empty
fullerene in the sample was 1KLY carbon atoms.
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224 Monof cvelopemiedionl} conmlexes

Zhou et al. [1537} reported the syuthesis and siructurs of CpVCLTHYE L (p=
CsH:}. The complex was obizined by reaction of YOI, with one eqeiivelent of sodhm
cyclopeniadieny! in THFE. The complax CpYCLi THE 3, s monomeric wits the cendrid
metal Y covrdinated by one Cp. \hree oxypen atoins frem fhree THE melecubcs.
and two chlorine atoms fo form a distoried onlahedea! g‘" TR The a.orags
Y--Ci{Cp} bond is 265(31A. The Y Cf boud le ngths arc 26301814 and 2625171 4
respectively. The complex is isostruciural with known sraanoianthamde derivatives
of ™d, Gd, He, Er and Yb.

Depaschi et al. {167 reporeed the erysal stroeture of CpEalh, (THY ) {Fig i)
The structure has a nonaxial symmetv abeut the Eu{HE ion in agreement wish the
observed asymmetry parameter of 36,

Evans el al. [17] pubiished e synthesis and characierzuiion
methyicyclopentadienyl complex of ir ar cwropivm P{C Meg Jl:‘u '. le ]-
u-0OCMe;j],.

THE
FuCt, + ™NaOCMe, ———s “FuigOC Mey jChi THEL”
2 b - Nl

“EudOCMeshClLy THE |+ 3K Co Moy~

LR

HC MeEa{OCMe - OCMe s

The compies is dimeric (Fig. 13}, The pizne formed by 1w ¢uropiom ainms and
the two oxygen aloms of the bridging lipands is perpendicular (6 the pione formed
by the wwo O, Me, ring centroids and the oxvpen atoms from the iormingt OCMe,
groups.

Edelmann and caworkers [i81 reported the svathess and sirveture of the
HCMe:15miS.P{OM=),1.]. . The complex was obizined by the sesction of
(CaMeghSm{THE Y wiln die [[MeOLPiSIS T,

UCMe oS THE Y + (e PESIS L HC Me Sm 5, PrOMet 145,

The structure of the compler is dimgric with wriply bridging 0.6 -dimethyldizhio-
phosphate ligands in which one of the methoxy groups is involved i the coordinalion
10 samarium (Fig. 14} The samarium wiom has 2 formal coordination number of
nine. The Sm-§ bond distances range from 50.9(21 0 304762y A,

Bereaw and coworkers [197 investizaled the mode! Ziegler—Natta s-olefin
potymerization catalysts derived from i -CoMeiSiMe,in! -NCOMe it PMe,)-
Selp,-Hil, and  [{in'-CoMeSiMe,in - NCMe, i Solp-CHLCHLCHY, The
scandimmt  hydride  complex  [ICp SiINRYPMe,iSelp,-HYl,  4Cp*SiNRi=
fn3-C, Me 18iMey(n-NCMe,)}  was  obtained by  hydrogesation  of
{Cp*SINRIScCHISIMe,), in the presence of PMe,. The reactice {Schem: 7y of the
complex with two equivalents of ethylene leads 1o the ethyiere-bridged scundium
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siruetup ol CrEaCETHT 5.

Fig 52 Moloodar simctsre of [0 Me EudOCMe -0 ey,

dimer (o’ 0 -CLH(Cp* SINRIPMe,8el, 1o the steecture of  tpnto-
CoHOCP*SINRN PMe,iS¢]s (Fiz 15) the So(en™ wi-C,H,: core 5 the 2051 un-
usuy! feature. The C-C bond lempth of the ethylene brides (14337123 A) is
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intermediate between tane of u single auwd donble U-C bond. comparable with L
bond lengths obsarved in transitien motal ofaiin compleves,

Reaction & NOPTSINR K PMe  8clp;-Hij. with onme equivalent of propylene
per  scandium  gave the PMegfiee  scandivm propyt  derivative  fu-
CH-CHLCH LI p*SiNR)ISC]: (Scheme 8,

Y
Lo,

Fi
MezS}-\\N/’ \H,-"’!M\ _~SiMe;

MQ_—}\C M e1

Syt B

Aecording  to the  Uray slrusture analysise the complex fp-
CH,CH,CHL0C™SINRSE, s o dimer with a ihree-cantre, twe-electton propy!-
bndu:d core. {Sepp-CHL,CH.CH;0,0. The Se-.C-Sc bridge apgle of 80442} is
vonstderably more devie than the eorreponding Se- 1 -5¢ angle (1144 7 In the
[Co*SINRI PMe,)Selu-H i, Bulkier alkyl ligands such as T-mathylpentyt and
ispbutyl do not Farm stable peathyl bridges. a5 they readily and more compatitively
velain "Me, in their coordinaiion sphere. Reaction of JICp*SINRY PMusjSu(n
2-HY; with styrene lad te o desble-insertion product {Schome ¥ arising from secuen-
tzal 1.2- and 2.1-styrene insertion.

The dwmenc PMe,-free  alkyt  complexes such  as  (p-CH,CH,CH,yy;-
[{Cp*SiNRISc]s are considerably more active catalyst precursors for z-olefin poly-
merizalion than the [[Cp* SiNRI P MeySctya-HY L
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The Kinetic apalysiz of 1- “peniene nodymierizatiog cotabvsed Dy e above mentionsd
compleres has beern dscumed
Shen ol ul, .e‘\ur’“d the synihesis of new ecrgenclambunide compieses

FC0plnl L7l n=0d, Tb. Dy, Heo Er. Tm. Yb: HL=
ten;:c-phenm..w;_:'mc: HL‘ =4 - guinciini} from OpsLo in THE.
13
p Lo+ L+ IHL - —— I0phnLl'], + 20 H,

Lm0 H, 1, ONO. L =8~ O, H=CHOHCH

The complexes have hoen choracrerized by elzmental apalvees, IR and MS speciro
seapy. According fo the dita the comiplexes were considered to he oxo-bridged
dimers.

Schavericn {2023 published the athesic of reactiviey ol sad lefin polvmeriza-
o by the p-hvdride-pealiy] comyp ands TY 00 Me O, Hi B, 1 ip-Hseatky .
The h}dmgmmon of YiC:Me HOACHISI M50 in hexare under (9 bar of H,
viekled [Y{C Mo piOAri-Hil (Seheras 00 The latter reacted with (crminal
olefins H,C=CTHR {R=H. Me. L& #-Bui ' form ithe pen-alkyl complexas
truss-L YIC MeiOAn L f-Hip-CHCHLRY (Scheme The The L compounds poix-
mierizs t-oiefins and dienes. The reaction )fﬁ TOPRV IS F ’\fhp H]s wish lie termm-
nal acervlane HO=CSiMe;, lod 1o the o etylide derivarie IVICMe WO AR (L-H
G-C0SiMe, ) Furiher treatment with excess of HCs 'Cb.'\lt_, i the presence
of THY gave e monomeric aretylide YO Me HOANC=CSivet THE),
{Scheme 12).

The methyl derivatives [ YiC: Mo HOAnR-Me)iy and Y0 Mea-Mei, |, wers
prepared by the reactivns of YiC;MeiOAr), with Melb tone squivident and T {:
squivatents respoctivelyt Claavage of the domatves { YoM e A Juri
THE ke o YIC ¥ CHTHEF L.

The svathests wnd crysial structure of {LETHE L BuCpYbi MPRa), ] were
deseribid by Mao et Al {33} The complay was svnthesized  from the
t-butylevelapentadienyl vtterbivm cichioride and three equivalents of LiNPh,.

Y hpgane ioluepns
(BuCpiYbCi, + ALNPh, ————— [ LiTHE L] BuCpi YD NPh)s ]

B

+ 2Ll
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The  comply oops :
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CXNCLSS
HC=(SiMe; SiMes
C<M€5 PAr
_H/ HC=CSiMes

/ T~y /\ only in presence of THF

ATO C51'\f185

SM
Pilae

C

&
C5Me5 /C/

Y-—THF

/N

AT THF

Sehenmie E2

average Yh-N distance 15 226409 A I ke cation the Bthium is coordinated by
four oaygen atoms from four THE malecules, forming a eirahedral structure with

average Li O digtances of 193503114,

Taube and Windisch {247 reported the preparation of the monocvclopeniadienyl
trislalivivanthanate(111) complexes | LiC, HoOHn-Cplaln-CsHe0,) (Cp'=C
SHe CoMe,. CoHLCHy) by opastial protolvsis of the [LUC H.O,), M Laiy

LCH L) with one equivaicat of the cerresponding HOp

i. LHE
FLIEC, 1,050, T LatC ] + HOp ——

2 b kdiensse

(L HO:0 M Cp'LatC H, )] + CoHe

3

222 Bistevelopentadiemyl: complexes
Shen and  Xie [23] prepared seven new  organclanthanide

complexes

{Cp.ln,t L HiLo=Gd Th, Dy, Ho. Er. Tm, Yb: Cp=CHs) rem Cp,Ln and
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benzophenoreoxime (HL ) or eyclohexanoneoxime (HL .3 in THE. The compe 'nr.is
were characterized by elemental analyses. IR and MS spectra According to the cuta
these complexes were found to be dimers with oxo—bndgad bonds.
f¥lig
HL,+HL.+2Cp.ln —— {Cp,Ln,L L .44 2C.Hy
reiTux
¥t et Al {26 published the synthesis and X-ray crystel siructare of bis{acztonzox-
imatobis(cycloperiadienyljgadolinium] [Cp,Gdin-n’-ONCMe,],. The complex
was cbiained by the reaction of Cp,Gd with aceione oxime { HONCMe.) i1 THE.
According to the X-iay structure the molecuie is asvmumetric with the QO -N ffagment
of the oximat-group acting as both a bridging and side-oo donating ligand i Fig. 171,
The Gd atom has a distorted trigotisl-bipyramidal geometry with oxygen aad mitro-
gen atoms iz an axial position. The Gd;N; unii forms a near-paralleiogram which
vontains the rhombic guadriiateral unit Gd,0., Tise average Gd- CeCp! distance i3
268121 A, the Gd-0 bond distances range from 2351310 138{1}1 A
Wang et al. [277 reporied the synthesis of [0 Sina™-C H; H HF! by the
reaction of Cp,Smd] with sodium allyloxypropynylide in THY.

(31

Coy ST+ NaC=CCH,OCH .CH=CH. - TCR-Smin O HHTHF ]

According to the Xeray structure the Smoatom o the complex [CpsSmiy
O HTHF ] has a tetrahedral arrangement (Fig. 181 The tgand n®-CH; is the
anionic form of evclohexen-d-vre. The Sm-XI Fehdistance 15 2300 A {Xi 1) represenis
the prane formed by Cole), COVTL CUish CEL9Y and Gz

Deacon et al {287 invesigated the regiospecihe replacemeni of Buorine by
hydrogen in an arcmatic fing induced by \"b(“pd:..mc, 'F‘ w© reaction of pentaluworo-
benzoic acid with Cp, Ybidme! gave, alfler hvdrolysis. the 2.3.4.3wetradiorobenznic acid,
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The eflects of coreductants Zo. Yin Mz and activared 1hy I} mapnesium wers
investigated. With activated magnesium as corcduciant. near quantitative yields were
obtained. The deffuorination of «-fuerohenzoic and Ze-difucrobenzoic acid by
reaclion with YbCpsidmel. activaled magnesium and thallous cyclopen i
have also bows achieved.

(’ O Cor Vo) Melaety T 7 )
Lo H
PRGN @O F/liai/u\ H
COH CCH
X=HoetF

Guan et sl [297 described the synthesis und crystal sioucivee of a bisicrclopenta-
dienyltamido complex of needymium, {LitDMERIICp, N3 PR )], The complex
was obtained by the reaction of NGCE, 200 nTHE. CpNa and LINPh, in THE
followed by recrystallization from DME.

HaNFy,

NdCly - 2LICH aTHY = 2CpNa~Co,NaCl- LiCl - #THE ———

[LiUDME)I[Cp.NdINPh,): 1+ 2LiC

According te the X-ray structure he complex comssts of ihe anion
[Cp,NdfNPhs), 1™ and the catior [LIfDMEYL] ™ {Fig. 1) In the anion the Nd
atom has & distorted tetrabedral arrangement. The average Nd -Cp distanoss are
2783483, 2767(91 A and the Nd N distance s 24287) A,

Fir. 19, Mrieculor stracivee of [ LIDMER 170p, N&iNPhyi 1
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Qien ot ab [0 published he syithess and  Xoray wystal streetore
of bis[{2-meinoxveilyi oyclopentadionyly!  rare earth neinl  chlorides. The
series of  bisf{2-methoxyethylicvclopeniadicny!y]  lanthamde  chlondes
ICH,OCH.CH,C H, L LnCs fin = La, Pro Nl Sm. Gd, Dy, Ho, Ex o Yh, L Yy
were oltained by the reaction of the corresponding LnCly with 1vo equivalents of
CH,OCH,CH, T H Na.

LnCty - 2CH OCH,CHLCH, Na s (CH OCH,CHLCL L, LrCl 4 2NaC]

Al 152 omplexes bave been characterized by clemental analyses. MS, IR and
NMR g9 .ot The gompleves (CH; OCH.CHL,CH LErC fLn="La. Dy. Yb) have
also  been  studied by X-ray  diffvaction  anulvses.  The  siructure  of
{CH,OCH, CH,CH.);LaCl is dimeric with two chioride bridges i Fig. 20). Besides
two cvelopentzdieny] ligands and two chlorine atoms, each lanthanum atom is
coordinated by two oxvgen sioms from the CHyOCH.Cl-groups. The formal
cogrdination number of La is ten and the metal aiom hus a distorted octahedral
arrgngement. bl centrast, the stiuctures of the By and Yb analogues are monomeric.
The coorcination of e Ln atoms by two Cp-rings, ong chloring atom and two
oxygen atoms form distorted trigonal bipyramids. Tous (he structures of the com-
plexes depend on ihe radivs of the fanthanide ions.

Qian et ai [31] asiso reported the syntheses and Xeray crystal structures
of  bisi{Z-methoxvethylicvclopentadienyl]  rare  earth  todides  (MeO-

8!

Fig. 20, Meidecular struciure of (CH, 008 ,CH,-C H b 1LaCL



T X Gun'ke, FF Edelinemay Conor

St Chamivery Bevee e F500 TG . g £
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CH,CH,C;H ), Uni {Ln=La or Yi. The compiexes were obiained zccording to
equation

THE

{MeQCH,CH,C.H LLnCl+ Nal - (MeQCH.CH,CH, LLnt + Nacl

Ln=La ¥

The lanthanum and vtirium complexes are isostructaral, fo the mebecules {Fig, 215
the Lr atom is coordinated by two cyclopentadienyl ligands, one todine atom and
o oxygen atoms, The structive has a trigonal bipyrarddal coordination geomatry,
The mast striking feature of these compounds is the formasion of the intramolccular
coordination bord from the oxyegen atom of the ligand to the central rare earth meal.

Zhang et gl {237 prepared the complexes (C,H.OCH,C H.,1nCliLa=Nd, Gd.
Dy, Ybj from the appropriate lanthanide trichlorides and sodium tetrahydrofurfuryl-
cvclopentadientde in THE. The dysprosium derivative (T H 00 HCoH 5L, DyCl was
characterized by X-ray crystallography. The structure has €, symmetry about the
Dy-C1 axis. The central Dy atom is coordinated by two Cp. twe axygens of etrahy-
drofurfuryl and one chlorine to form a distorted trigonal bipyramid. The two oxyveen
atoms are at both apices, and chlorine, dyvsprosivm and the 1wo Cp-centroids form
the equatorial plane.

Deng ev sl [33] published the synthesis, spectroscopic and X-ray crysialiographic
characterization of new early organolanthamde, organoyttnum hydride and orguno-
helminm  hvdroxide  complexes.  Bist 2-miethesyethyleyelopentadienyld  hydrids
complexes of the wpe [(MeOCH,CH.C.H LLnip-Hil, tlon=La Pr. Ho, ¥
were obtained by reaction of the correspording halide precursers [[MeOCH,CH,
C H, 1 Loip-Cl}, with excess NaH i THF.
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TRF
[iMeQCH,CH,C H, ), Lnfp-Ch, 4+ INaH —

Pl

[(MeOCH, CH,CH. ) Laip-H I,

According to an Xeray siructure determination and IR dala the complex
{(MeOCH,CH; CoH, L Yip-H1J, s dimerized via hydrogen-bridges {Fig. 22}, In the
unit cell there are two dimers which are net identical, but in both dimers each ¥
ator ts coordinatad by two evclopentadieny] ligands, one oxyzen from one ether
substituend-group and two kydrogen aloms. Thaos each Y atom has a distorted
trigonad hipyrawidal coordination geometry (if the cyclopentadienyl nngs are
regarded as occupying & single polyhedrat vertex). The average lengths of Y-CiCp}
bonds for the two dimers are 2.676, 2.674 A and 2.674, 2.683 A.

The product of hydrolysis {MeOU 4,CH,CsH, LHo{p-CH1; of the holmium
hydride was also obtained and structuraly characterized. The complex forms a dimer
with two hydroxyl-bridges. The Ho atom has a distorted trigonal-bipyramidal
arrangement with the thres oxygen atoms nearly fying in the equatoniai planc. The

Fig 22 Maleclar strucivre of {(MeOCH,CH.CH ). Yip-Hil,.
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average Ho-CiCp) bonds fengths ars 2.6%4 and 2701 A
-

EMeOUH,CH.CoH i Hofu-H s — s

VHE-hesane

[(MeOCH,CH,CH 1, Hotp-OH 7],

Deag et al. {347  ake  described  the  synins of v new
bis{{2-methoxyethyllcyclopentaceny! Jlanthanide 2irabydreboraies [Lo=La Pr
Nd, S or Gd} from the corresponding { MeOCH,CH,.C H, 3L, LaC and NaBH,.

THY
{MeQCH,CH C.HLLnO - NaBIH, —— (MeOCH,CH.C.H, ), Lai BHL)

+Nall
La=La Pr.Nd, SmeorGd

The complexes have been characterized by elemental analvses. MS. 'H NMR and
IR specira. The prasecdymium and neodvmivm ietrahydroboraie complexes have
also been structurally characlenized. Bolk compiexes arc monomeric (Fig 23 with
the metal tons coordinated by twe Cp-nings. two MeQCH.CH;- and one
Bh,-groups. Since the hydride ligands cannot be located. the courdination envircn-
ment abont the central metal was difficult to describe. The Pr-B and Nd-B distances
are 2757 A and 2.664 A respecrively.

The same cyclopentadienyl Ligand was used by Ueng et al. 1337 in the synthesis
ol organclanthanide complexes  [LofC H CH,CH;OMel(THF I} CotCOLJ
{Ln=38m or Yh. thi =tetrahvdrofuian). The complexes were obtainad by ihe reaction
ol [L{C.H CH.CHOMel.TT with KECotCOLTin THE or by the

ouaptron

=)

Fig. 23 Muolecelbir stecnwe of 1AeQCH,CH,C L, NdiBH
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aidation of [LoiCaHCHLCH OMey THE ] with TC1CORTin THE The Xrav
structure of the [YRICH CHCH,OMeld THFH[CofCOL] consisls of disceete
[YEIC H CH,CH.CMel{THF )" cations and [CaiCOLY anions. The cation
adopts a very idislorted brigonal-hipyramidal structire with the wo oxygen
atoms of the chain on <he avis of the tdgowal pvramid (Fig 24). The
centroidi 13 -Yh- centrordi 2t anyle is 1260 . the aweng Yh- Ciring) hond distance
is 25T A, The anion has novmat distiinces and angies and is well separated from
the catio.

Lis zna Wong £36] resorted ihe svnthesis and structurai characterization of the
sodium and yiterbium (dipheoylphosphinoicvciopentadieny] comptex [1CH 1, Pin
SO H Y, Yoi-ClpNal € H, 04,1 The compiex was oftained from the reaction
of anhydrous YhOl, with {(C,He )y PICHINaiC.H,,O0)]; in THE. The structure
(Fig. 25} consisis of discrate  bimetallic molecules  in which  {(CHLLPIn
5.C.H.,Yb and Nal DME) fragments are bedged by twe €17 ligands. The metal
geometry of yiterbium and sodium can be described as distorted tetruhedral and
distorted actahedral respectively. The Yh C distances range fram 2.611{6} to
2.635{5) A: the separation between two metal centres is 3951(1) A

Van den Mende ot al. [377 published the synthesis and X-ray structures
of yiterbocene(fll complexes contaming pendant pyridyl groups. [YBCp™]
(Cp* = 15 -CoH A RI[CMef CH,LCHN-2T-0.3 R = H or SiMe, and a=i or 1),

THK
IKCp* = Ybl, —— [¥{{p™)]

Fiz. 14, Struetuse of cation [YRCH CHLCH GMel I THRT
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The crystal stractures of [YBI-CoHACMe-CHCH,N-2):E (Fig 260 and
FYDIy-ColaiSiMe nCMe, CoHLN-23-1 .30 . Hinvolve g distorted wirabedra! errange.
me of he Higands arcund the meta with the coordingiion of both the preid
groups Lo the yueiun.

Beletskava et 2k {387 investigaed ihe reaction of alkyt dedivaiives of virium
and Jutetivzn withk organic disuiphides and diselenides. Toe savies of dimerc
big{ti-burvieyelepontadionyl tanthanide  orzanosalphides  or  orzaneselenides
{'BuC.H.Law-EPhY|, {La=Y, E=8 R=Ph "Bu ‘Bu or CH,PE Lu=Y.
E=Se R=Ph: Lv=Lu E=S R=Fh or CH,Ph: La=Lu, E=82 R=Phl ware
abiained from thz appropriate [(fBuC.H.).Laip-Mei}, and the corsospunding
oreanic disuiphides RSSR ar diphenyiselenide PhSeSePh in bengzene,

¥l

Semrane

i ReC:H Blata-Mel], - 2R, B —— [FBuC: H L Lo EPRY, - 2MeER
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Fip 26, Molecubu steieture of LY RIn-CoHICMe,CHLO LN HL )L

The strocture of [ BuC H LY {p-SePihll. - CoH, consists of dimeric molecules wiih
two bridging SePh groups (Fig. 273 The Y, Se, unit is plavar, with the Y -S¢ distances
2913010 and 2912{N A The coordinationt of the Y 2toms 15 that of o distored
tetrahedron Cp,YS¢.. Each beidging Se atom 5 on top o a wigonal pyramid
willl the two ¥ atoms and the fpse-carbon atom of the pheay! group forming the
base.

Piers ot al. [39] published ihe synthesis and siudy of the permethyiscandocens
chalcogenolates and chaleogenides. Use of either elemental telluvium or Te= P Bu,
allowed for imcorporation of one telluriom atom to form the permethylscandovens
telturolate (Scheme 133, The insertion of elemental selenivm into the Sc-C bond of
{CaMe-1,8cCH,SiMe, gave the analogous selepolate (C Med5¢ SeCH ,SiMe,,

The tellurolates are monemeric. as inferred from the X-ray stracture of
(CsMe,8eTeCH , CaHy 1 Fige 28) The tellurelate Hgund vecupies the central position
of the memallosene wodge. The ligand feateves un sp’-hybridized wllurium atom
(Se-Te-Cl=12161( 2y ). the Sc-Te bond distance is 2.8337(14) A

The reaction ef teliurivm or selemum with the dewteride (CiMe:)5eD led o
chaleogenide dimers [{C;Me ), Sc]-(k-Fy(E .- Te. Se).

(CeMe.)Sc-D “U 80 (0 Mo, Se-B-Se(Cs Mes)

b -- B1,

E-="Te. Se
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Fe=Prid

R = -CH>SiMes, -CHyCoHs, ervth 2-CH(DYCH{D}-CyH,

-CHgCH(D}(CHg)gCH:CME:, 'CaHS. -CH](C-C:’;H‘))

Scherz B3

The whuride dimer {1TsMes):Se)Ap-Te) was also obrained by the thermal or
photochemica! extruston of TeR, from the telturelates {CsMeqhScTeR. According
to X-ruy structures the complexes [{C;Muech8clap-E) are p-chateogenide dimers
with u slightly disworted Dy, symmetry {Fig 29). The Sc-E bond dislances are
254725163 A for E-=Sc and 27528112} A for E=Te the Sc-E- Sc bridges are
nearly ineas.
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Fig. 29, Molecuiar siruciuee of [0 Me: 8 p-Tel

Thermal and photochemical murerconversion of the permethylscandocene teliuro-
fates have been stedied with a varicly of mechanistic experimenis (Scheme 14}
Experiments wtilizing tclurolates indicated that both the thermat and photochemical
elininations of TeR; procecded from a transition state withoul invelving Te--C bond
cleavage, leading 16 R intermediates.

Using the 1.2-[*H,]-ncohexy! stereochemical probes, Piers [40] has alse dewon-
strated than the extrusion of TeR, from permethviscandocene tellurolates proveeds
via a concerted transition state {Scheme 15),

Evans ¢t al. [417] described the syntheses and stedy of the series of nrganosamar-
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Scheme 14

jum complexes with Group 6 clement anions: [(CiMes),Sm{THF iJ.ip-Ei.
[(CsMes)a S EHTHE) (E=5, Se. il [(Cades)ySm]op-n':q-Tey) and mixed
chaleogenide complexes [1CsMed, Sl LB, WTHF) (a+h=3].

HCMe, ), So{THF ), +{ 1/, — 1 CsMes):SmiTHF )] u-E)

F=58Te

2Cs MechSm{THE ), + PhyP=E—[{Cs Meg),Smi THF J;p-£) + Phy P

=5 Se

2CsMe. ), 8m{ THF ), + excess E, —[(CsMe, ) SmA(E;: THEF)

E=58e¢ Te

2CMed, Sm(THFY, + 3,85, - [{CsMes),Sm{ S;) THF)

[(CsM20,Sm]{S3)i THE) + PMie, = [(C, Mes):Sm ]l p-iptint-Tes + Me, P=Te

[(C5Mes)S$m THF ], (u-Ted + Se, ~ [{CsMes ), Smi,i Sc, e ) (THE

+ other products
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Complexes [PC_I5iMe_ {31 1218mT_{ZH E_{3!MTHF} can also be inlercon-
verted wiath [(C_45tMe 150 {21Sm (THF)_{24u-Eb

HC:Mes b SmiTHE Fa(p-EY =1 200E, - [(CMe ), Sm] At £ THF)

E =3¢ Te

[(CMes )l Sm] o Es i THF )+ 2PPh, - [(CsMe ), SmiTHF Falp-E} + Ph, - g
FE=5, %S¢

The complexes [(CsMeshSmUTHF]AU-E} (L =8, Se, Ter are isostruerura)
tFig 30} and have a formally eight-coordinate local environment around each Sm
atom. The Sm-E distances follow a progrsssion consistent with the dillerences in
the rodii of the chalcogens (Sm-Te=2998(2} A, Sm-Se=2782{11A and
Sm-§=2.663(11 A).

Complex {C:Me LSmIL(Se, Y THEY (Fig 31 containg two distinet types of Sm
atom. Sm(1}is for.nally nine-coordimite and Sm( 24 is lormally cig}lt-coot'dir:ute. The
Sm--Se dislances i the molecule (30071} 3.198{1)and 2.917( 1) A} are much fonger
than the corresponding distances in [(CsMe ) Sm{THF}] {u-Se).

In the structure of [{CsMegh Sm]ip-na -Tey) { Fig. 32), the two bent metallocene
units are oricnted such that the four pentamethyleyclopentadieny! ring centroids
describe a squarw plane rather than a tetrahedron. The Sm- Te distances are 3.213(1)
and 3.204(1) A, Tie Te Te distance of 2773(1) A is in the single bond range.

Scholz et al. {42] reported the reactions of [(CoMegk Lalp-Cip Ki{dme)] with
sodiom 2,3-dimethylquinoxaling {Scheme 16) or with »odivrm phepazine. The reac-
tions led 1o Jimeric compieses which were structurally chasaclerized. The strucivre

Fig. 30. Modecutar steucture of [iCMesy, St THF 81
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Fig. 32 Molecvlar structure of [{C MeghSm1,p-n%n2-Te;),

with 2.3-dmmetiwlguinoxaline contains two Cp¥La fragments, which are bound by
the gunoxaline dianion. The La-N distances are 2.409(4) andn2.444{4)f\. The
ta-C(dimethylquinosaling) distances of 2.903(3) and 2.894(5)A are essentinlly
longer than La--C{Cp*} (from 2.789 to 2806 A) or La-C distances in the ion
[Laim?-C3HM;5 ] (La-C, 2811 A). The phenazine complex (Fig. 33) has a similar
dimeric structure with the La-N{1) and La C{22) distances heing 2.452(21 A and
2931(2) A respectively.

Evans et al. [43] investigated 1he reactivity of decamethylsamarocene with poly-
cyclic aromatic hydrocarbons. A series of new bimelallic complexes of samarium
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Schems b

was obtained by the reactions of (m°-C; Mes),Sm with various aromatic hydrocarbons
and related nitrogen heterocveles. The reaction wilh anthracene (Scheme 17) gave
the [(CsMe;SmlLu- -0’ C  H gl

According to X-ray data {Fig 33} the planar € H;, unit i1 the comples is
coordinated on each side by the {C.MeshSm  groups with the shortest
sm--Cl polyeyelic ligand distances of 2.595¢4) A, 2.840{4) A and 2.791(4) A for C{9).
Ci%a}, and C{]) carbon atoms {anthracene numbering) respectively.

The amalogous eaction {Scheme !18) with nyrene led to the complex
[CsMe. b Sm[p-1n -n°-{C H,l]. which was also structurally characterized. [n the

T T

N
(CrH o

24CsMeshSm + —— [{CMeskSml - nHCyH;ol!

Scheme 17,
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Fig. 34, Malecwiar stroctone of [0, Meal.8m s -0y 10 Hq, N

complex, two (C.Me.LSm units also coordinated 10 opposite sides of the planar
polyeyelic system, but they are on the same end of the ictracyclic unit. The
Sm-C(polveyclic ligana ; distances range from 2.660 10 2.806(4) A,

{CsMe;),Sm was also found Lo react in a similar manner with 2 3-henzanthracene.
Y-methylanthracene, acenaphihylene and phenazine w g [(C,—_Mcs]38111]3[;1-113—|}"—
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2 (CsMeshSm + e [(C M) S} o[- TEC 16 o]

€ gH )

Scheme b

(CrsMpd] (€ Me ), SmIAC L Hs )k [CMes)-SmlAC :H), and  [(C;Mes)Sm].-
[-n?-n*{C,HaN-)]  respectively.  The  complexes  [(CiMe ) Sm]:[u-n7-n*-
(CuH2)d and  [(C:Mes)Sml[p-n®- 117 4CaHNLJ were  also  structuraily
chavacterized.

The reaction of {C;Me).5m with azulene produced (CoMe ), Sm. and another
product which was not fully established. A similar reaction with acridinz (C,,H, N}
led to the complex [{C Mes),SmL{u-n*n*4C,; HyN 1. ] (Scheme 19) which. accord-
ing to X-ray difiraction. containg nonplanar C;H,N units. The Sm- N distance is
2380(5)A. The polveyciic ligand m the compiex [(CsMegdSmLLp-n-n-
(¢, HoNY, T exhibits a larger devintion from planarity (+0.25 A) than any of the
previously described complexes.

Arduengo et al [ M7 deseribed the synthesis and siructores of new lanthamde
carbene complexes. 1.3.45-Tetramethylumdazol-2 vlidene reacted with bis¢penta-
methyleyclopentadienyd )samarium according to Scheme 20 giving the samariumiil)
carbene complexes.

Schumang et al. [453] reported the synthesis of new carbene complexes of divalent
samarium and ytterbium. The (imrdazel-2-ylidenepanthamide (Snt. Ybi complexes
were  obtained  from 134 3-etranmethyl-imidazel-2-vhidene  or 1. d-dilsopropyl-
2a-dimethvlimidazol-2-vlidens and the corresponding bisicyclopentadienyl) com-
plexes of SmiTly and Yb(1l} {Scheme 21

The molecular struciure ol the yrerbium carbene complex (CiHLBu: L Yb-

CN{MelCMe—CMeM{Ma) aas studiad by X-ray difftaction {Fig. 354 In the

((‘5Me_;)35?1
~
SN
Rty
2 (C:\}\’{E::)ESIT‘ + % ——— -
(CrstlgN) !

Slm(Cs'f\“es)z

[(CsMeshSm] L -0~ {3 oN),]

Soheme i9.
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structure the seven-coordinaled Yb atom has a pseudo-trigonal ligand-arrangenent.
The Yb-C27 distance is 2.55%¢3} A,

Tilley and coworkers [467 picpared lanthanide-tungsten heterobunetailic com-
plexes via o-bond metathesis. Peaction of f W(C,H).H,] with [ Ln{C Me;),H!,]
{(Lu=Y, Sm) in lolugne at room temperature {Scheme 22) led 1o the metallated
cyclopentadienyl  derivative [[CsMesLLn{p-ntn®-CiH p-H}, Wi{C:Ha]. The
molecular structure of the samariom complex consists of two metallecene fragments
linked by a Sm—C{C.H,} bond (Fig. 36}. The Sm--W distance {3.4G2{ !} Alis greater
thao the sum of the atomic radii for Sm and W. suggesting the absence of a direci
Sm-W bond. The overall conformaion of the molecule implied the presence of
bridging hydride ligands.

Radu and Tilley [47] also reporied about o-bord metathesis reactions invalving
lanthanide-silicon and lanthanide -hydrogen hon:: - The lanthanide silvl complexes
Cp¥LnSiH{SiMe;); (Lun=Sm. Nd. Y; Cp* = 1°-(";Me;) werc oblained by reaction
of the uppropriate Cpy LnCH{SiMe,), with SiH(SiMe;),.

CpiLnCH(SiMe,), CpyLnSiH{SiMe,)
+ — +

SiH{SiMe,), CH.tSiMe,),
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The silyl complexes CpiLnSiHiSiMe;), are monomeric in pentane solution but
in the solid state they contain an intermolecular Ln--CHy -5 interaction. The o-
bond metatiwcsis reaction proceeds via a second-order sutecatalvtic process catalvsed
by [CpFLnH1,. The above-mentioned reactions of {{ La{C.Me,lH} 1 (Ln=Y. Sm}
with [W{C.H L H, 1 {Scheme 22) were alse discussed in the work. The berohydride
complexes CpfLn (n®-H,BMes,} { Mes=mesityl. Ln=Sm. Yt were synthesized from
[Cp¥inH], and [HBMes, T,

-H

” ~
-

i2[Cpkntly  + 12[MesBH)y —— Cp™ln  BMes
\".H:”
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Fig. 35 Molecuiar situcture L}”CSH_L_BUg];.Yh-(:'_.\h"[E\'iC]‘E:\-'IC'-'(“Nth(MEL

(CsMes)le
12 ({SI(CsMeshHys) + [W(CsHgHa) — o> W

&

Teuben and coworkers [487 rcported the synthesis and  properties of
CpryY (2-pyridyl) (Cp* =CMes). The complex was obtained from [CptYH]T, and
pyrdine.

Scherme 22

[Cp*2YH], +2 pyridine TR 2 Cp*gY‘V O
eth

This compeound reacts with hydrogen and Lewis bases {THF, Et,0, pyridine) as
well as with alkenes, alkynes and carbon monoxide {Scheme 23).

The structure of the CO insertion complex [CpfY J.[pu-n?m2-OCINC H,),]
{Fig. 37) consists of two normal bent Cp¥Y units that arc bridged by a p-n*n
*.dipyridyl  ketone fragment. The product of  ethylene  insertion
Cp¥YCH.CH,{2-NC:H,) gave o-bond metathesis with pyridine to  form
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Fiz 36, Melecular struciure of (00, Me, b Lnfpon on ol HonnHE L Wi, Ha .

2-ethylpyvidine and CpIY{2-pyridyl}. The complex CpfYCH,CHy2-NCH )
decomposes to the somers CpdY[I-NC H(6-EUT and CpiYOHMe(2-NC H,) at
80°C.

Marks and coworkers [49] investigated the bisi polymetivicyclopentadienyllian-
ithanide hydrocarbyl compleses CpihaCH(SiMe ), and Me,SiCp”;LoCH{SiMz, ),
(Cp' =1 +{CH3)sCs: Cp"=n"-(CH,),Cs; Lo=La, Ce. Nd, Sm, Lu) by relativistic ab
initio and DV-Xa calculations and gas-phase UV photoelectron spectroscopy. The
investigations revealed that the fanthanide-ligand bonding interactions are domi-
nated by the metal 5d orbitals. The metal 4 orbitals are only mavginally involved
in the honding. The onization from the Ln-« honding orbital represents the towest-
eneray, nearly constant PE feature followed by Ln-Cp jonization in the He | specura,
Metal {* ionizations, observed in the He Tf specira of the Ce. Nd. Sm and Lu
complexes, were interpreted on the basis of the staies generated upon fonization of
the * ground states. They had eithar the form of low intensity onset features for Ce,
N and Sm complexes, or of intense structures in the 16-17 2V range in the specirum
of the Lu compound. Trends in the 4f' ionizations arc consistent with a gradual
energetic stabilization of 4f orbitals across the lanthanide series. Metal 41 orbitals
appear core-like in character in the ™ Lu compiex.

223 Trisfevdlopenzadienyii cemplexes

Chen et al. [307 published the syntheses and crystal siructures of {n’-
C.H: ) Ln{TH¥) tin=Ce, Er). Tne reaction of {NH}CaiNO; ) with C:H;Na in
THF led to the Ce{{11) complex { CsH,:3;Ce{ THF ). The anthors alse made an attempt
10 oblain a cyclooctadienyl bis(cyclopentadienyllerbium complex by the reaction
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e AN H, o op S
Cp*aY ‘) —_ LIJ*EY\ - {p*)Y—N
= r \u.

Scheme 23,
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Fre ¥5 Madecnlar stegetars of (CRTY yian At 00RO H b

of EeCl, 4THF with C,H,,K and with C HsNa. but the reaction pave
(CHLERTHEY only, The complex (7-CaH: el THE and the analegeus erbium
complex are not isostructural, but (n®-CaH L Er THED iy sostructvrnl with knowa
(M-CsHabLnt THEY (L= La, Pr. Nd. Gd. Dy Y and Lub

Wang ot al. {511 reporied the formation and moiecular siruciure of {n’-
CeHo)iSm{THF). The cempiex was obmined from the reaction of {7’
CHASmCHL{THE ), wilh NaC =CCH,0CH,CH ~CH; in THE.

15E

ACPSICE THF 1 +6NaC « CCH,OCH,CH -+ CH; ——
CpSmIC =0 CH,00H,CH - CHLT) + 6Nadl
AICpSmC=CCH,OCH, CH - CH,), 1 l—m-» (7 C H: ) Smi THE}
+ 28 {CeCCH,,OCH,CH = CHy )y
The molecutar structuie of (%0 M SM{THE} has a covndination sphere of

three w-cyclopentadienyl jigands and one tetrahydrofursn to v 2 distoried
tetrahedron around the Sm atom,
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This structurg, as well as the structure of (C;H, Dy(THF). was also reported by
Wu et al. [32]. The complexes were obtained by refluxing [Cp.SmG(CH,,CH, 1
and [Cp,D¥S(CH,LCH,1, (Cp=CsH; ) in THE.

3a2
TiF

3[Cp,Lnfu-L 1],

+ 4CpLin +2Lnl ;

refiuy
Lo =Sm. L=(CH,),CH,: Ln=Dy. L=S{(CH,),CH,

The complexes are sostructural with the known compleses CpiLn{THF)
{Lo=La, Pr. Nd, Gd and Lu).

Kigazhansky et al. [53] reponed the syathesis and structure of the complex
FAIHAGT  Heh JHn -CiH gl Y hip-Na)Y b(r>-CsH, ) 1. which was obtained by the
reaction of Na[(CsHs)y Yb] with aluminium hydride in THE,

INa[(CsHah YD1+ 2AlH ;- THF —
[AIH0C, Hol I -CaHa b Ybip-NayYoin®-CHa by ] + NaAlH,

The structure (Fig 38) conmsists of the anmion [{n°-C.Hsk Ybiu-NalYb{n -
CsHeis] ™ and the cotion [AIHOC,Hyl]1" . 1o the cation the Al atom has an

i1
ety
<15 CL4
L1 M
o ! 31 |
N
o - f---me

Fig. 38 Molecubar structure of JATHAOC Hyy, T e Hal Y- NarY bin® - CoaH, 1.
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octahedral environment with bond angles close 1o %07, The aalon coniming wwin
((n*-C;Hsh ¥bl™ fragmeats and the Na® ion bound by jonic iaterscy Tha
Yb---Na distance [ 3.54(1) A} is sufficlently large that the interaction can be conddered
as a pureiy ionic oae.

Bepaocii et al [16] deseribed the europimm :
organoeurapiurmi [i) compaounds inciuding (7 -C Mo L Euf THE Y The europium-13t
Masshauer spectrum of (P-CoHo L Eu{THFj reveaial 2 weuk bot definie convalemt
interaction between ihe 41 orbitals of Eutl) and the ligands.

Ren et al. [ 34] reported the syntitests ano X-ray struciure o1 an ¢rgansi
complex [{'BuCpi,LaCILHTHV ;1. The compound was obianzd by the
LaCl; - 2LiCT with two cquivalents of ‘BaCpNa in THF. In the structare she cenir
La®" is conrdinated to three *BuCp groups and ome chlande to foom ¢ distor
tetrahedron (Fig. 39). The two waits {'BuCp),Le and LETHF ™ sre connacted by
single chloride bridge.

2.2.4. Bridged cyelopentodienrd complexes

Sun et al [35] published ihe svathesis and  crvtst siraciore of
[Me,C,Cp,5mCHTHF .. The complex was svnibesized by the reaction of
SmCl; with the Me,CJCH MeCIL{THE: in THI. The structure o
[Me,C,Cp,8mCHTHF}]; is dimedc (Fig. 400 Two Sm atoms are bridped by two
chlorine sioms to form twe upsymmeirical Lm-~C1 berds [Sm-CF distance is 178,
284 A). The two Cp rings are in eclipsed conformation,

Paoluced et al. [ 567 reported the synthesis of new bis{eyciopentadien: jlanthanide
chlosides {Scheme 24). Tae compounds were charavierized by elema & analyees.
IR, MS. 'H MR and X-ray photoelectron spoctroscopy. The resciion of twg
equivatents of PrCLIITHF |, and three squivalents of Nu,[L64CH, Tt ) T H NG

/C“I?'
=7

Tt
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Fug. ) Melecelan structire of [ Me,C.Op SmCHTHIL.

e
- |Pll r
@ = Malp
| ERrTT.
CHH, N/{\H_u ' '\Il

", @N.! {u,% o, (”3\
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o
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Ln = Y. ProNd. Sm. D, Er, Yh or L.

Schweme 24

A

led to the complex. which according to clementai analysis, has the formuls
H26-(CH-C HL L CoH N Pro T Some preliminary studies of the cataiytic propertics
aof the histcyclopentadienyl Hanihanide chiorides in (he reduction of hex-i-cne by
LiAIH, were also carried uut.

Griper et al 37} deseribed  the new  lanthanocepophanes
DIOMe,SICH LI PrCHTHEN, tx=1 or ) and {$OMe.SiCH ), 1YDC ], . The
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complexes  were synthesizad by the reaction of the powssium  salt of
L3 3-tetramethyt- 1 3-dicyclopemadieny! disiloxare with Prdly o YOl According
to the X-ray swruciure determination the complex [{OMe.5iCH -1 YbCI]- is a
Cl-bridged dimer. In ihe molecule of [1OMe,SiC H, L YBCL], the ring-biidgng
-Me.Si08iMe,-group is positioned asymmetricaily with respect 1o the CI-Yb-C¥
plane. The Yb- Cplcent.} distances are 229.0{7) and 22837y A,

Qian and Zhu [38] published the synthesis of u series of luiun-bridged bisfevcio-
pentadienyl} lanthanide (Yb, Sm or Nd} and yitrium [Scheme 23) complexas,

The compounds were characierized by elemental anabyses, M5, (R and 'H WMR.
The reactivity of organolanihanide hydrides generated m site {rem  the
[Ln{C:H:)C1]--NaH system was studied. The authors come 0 the conciusion that
the reactivity can be tuncd not only by varying the ligands bw aiso by taking
advanlage of the fanthanide contraction. The gozl of acquiring more reacilive orgeno-
lanthanide hydrides can be achieved by sclecting the approprisie ligands and using
the early Ianthanide metals.

Piers et al. [59] investigated the insertion of elemental tellurium inio the scandi-
um-carbon bonds of the anse-seandocene alkyl {meso-{CH, L SIH-C H O HL 5
Se{CH,S5iMey ){ DpScR). The chemical procedures are summarized in Scheme 26,

The dimeric telluride DpSc- Te ScDyp was charactericed by X-ray uznalvsis as
the benzene solvate of ity bis(trimethylphosphiney adduct DpSciPMeys-
Te—Sc(PMey)Dp (Fig. 41). The asymimetric unit of the complex consists of two
independent half-nolecules (the Te atom is on an inversion centre). which differ only
slightly in conformation. The Se- Te-Sc cocrdination is, as a conssquence, precisely
linear. with a mean Sc-Te bond distance of 2.873515) A

Schumann et al. {60] reported the synthesis and characterization of the
[{'BuC H1SiMe{ C . Me ] Lnfu-C1,Li(OEL. ), 1En=La, Lu) iScheme 27) and the
chiral tris(cyclopentadicnyl} complexes [(*BnC. Hy)SiMe,iC Me ] LniCaMea.H Y
(THF} {Ln=1a. Nd){Scheme 27}

According W X-ray anashsis, in the structure of [PBuCH iSiMe(C Me )3
LaiC.Me, HHTHF) the Lo atom adopts a disterted tetrahedral arrangement. which
15 [ormred by the three cyclopentadienyd nings and one THE nolecule (Fig 423 This
complex, as well as the other complexes, were characterized also by their 'H and
PBCNMER and MS spectra

- b —
o N ; .\
‘/—C HyMa ] u}-
P b
| 32 s 2InChotiF ——

\(\ﬂ'ix:\'é

: Py
b
c/_\{@_/

Ln -, Yh, Smor Ng

Scheme 25,



Ky Tew G T BT Rdoiseas, Conrdination Cheiddatiy Revigwes 56 ¢ T, F-20

DpScCH,SiMes {DpScil;
IF Te 0.5 Teb-r-Buy
50°C
hexane -Hy o+ Pen-Buy
- h\r. .
DpSe-Te N f-——A——“ {Me3SiICHypTe  + DpSe—Te—SceDp
Phies @,(ﬁ. 2 PMe;,
~, +
wTe-R Dp= _Si
oS,
P c‘\"PMeg’ . ” Q - MC3PJ,{‘
all compounds - Y
u are meve somas N DpSe—Te—ScDp
Phieq
IMey
DpScA/ '

“NTe-R

Seheane X6,

Fig. 41 Moleerdar  struclore  of

DpSel PMest Te-SctPMe,1Dp  {Dip= {nesoCH LS [0 Ha k-
CsH,l.5.
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i
A
S ) ,--()"
Lol + Lip(!BuCoHy)SMeyiCsMen] == -] Na PN C L

In=ja Ly

-,
LGl + Nl HIpSMeAC sMey) = CoMe N -——m % Ji + 3Rl

Scierne 27,

Fig. 42, Molecular struciure of [EBu H, S U Me i LasC Me B THE Y
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Hajela and Bercaw [61] reported thai the reaction of permethylscandocenc
comples OpScfHWPMe,) {Op = |(n*-CsMe,),SiMe,}) with isobulene produced
OpSeilCH,CH{CH 31, H{ P Me,), which stowly decomposed to afford 1he OpSc{CH,)-
tPMe,} alony with isobutene. Z-mcthylpentane. isgbutenc. 2-methyi-I-pentene,
prapane and #-pentane {Scheme Z8).

A ransient observed m the rcaction seguence has  heen  unambiguousiy
characterized as OpSciCH,CH,CH\(FPMe,). The two €, produocts, 2-methylpen-
tane, Z-methyl-1-pentene and a-pentance, were formed according Lo Egs. (1)-(10).

OpSci{CHCH{CH L HPMey - [OpScCHLCH(CH ;)T + PMe; i)
FOpSeCH, CHICH L] -TOpScCH,; + €1, =CHCH, {2
[OpSeHT+CH,=CHCH,, = TOpScCH,OHLCH, ] (3)

[OpScCH,CHLCH, T+ CH, =CHCH; = {GpScCHCH{CT M CHCHLCH 7

{4)

[OpScCH,CH{CH)CH,CH,CH,]—- (5}
[OpScH }+ CH,=C{CH)CH,CH,CH,

[OpScCH,CH(CH JCH,CH,CH, ]+ PMe, = (6}

OpScCH,PMe, + CH,CH(CH, JCH,CH,CH,

/@ g ] __< /igzi T /5? : ;

/ ] i
M5 N o M e | M s— CUCE R+ P

nw 25T \ "\CHZCE Mvica 1 / ;

: ; AT !

o3 T i Nz |

£ r F |

A

1 . |
Mg ! e T )\/\‘)\/\ <A A
\)é_ LSNP Ot T2

Scheme 28,
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[OpScCH,CHICH,ICH,CH,CH,]— i7)
[OpScCH,]+CH,=CHCH,CH,CH,

[OpScCH, ]+ PMe, ~OpSe{CH 1 P Me,) (&)
[OpScH ]+ CH, = CHCH, CHLCH, [ OpSeCH.CHLCH,OH-CH, ] ™

[OpScCH,CH,CH,CH,CH,] 4 PMe, » {10}
OpScCid,PMe, + CH,CH.CH,CH,CH,

B-Ethyl migration s not obssrved lfor the derivative OpSciCH.CHI(C,H -
CH,CH, N PMe;), obtained from reaction of 2-ethyi-1-butene with OpSciH ) PMe;)
Murks and coworkers {62 ] deseribed the synthesis, characierization, and configu-
rational interconversions of chiral, €, -syminetric orpanotanthenide halides, amides,
and hydrocarbyls. The Me,S5i(Cp"H i R *CpH }ancillary ligands and the correspond-
ing dilithium dervatives were obtained according to the Scheme 29, The chira!
Me . SiCp" R *Cp)Lnfp-Cl), Lifetheri, complexes were synthesized by transmetalation
of Me,SiCp{R*Cp)Li, with the appropriaie lanthanide frichionide.
JUREIER
M, SiCp" iR *Cplit, + LnCly ~———a
2, Li,0
Me, SiCp R *CpiLn(p-Cl, L E1. ), & LiC

R¥ =(+}neomenth /Ll Lu="La, Nd. Sm. ¥. Lu
R*¥=(- bmenthylL La=5m. Y. Lu:
R¥ ={-|-phenyimenihyl. Ln=Y

The mono-DME adducts can be prepared by the anaiogous reaction n the
presence of DME. Diastereomers produced are cpiimeric with respoct to the onenza-
tion of the chirat zuxifiary on the Cp group relative to the lanthanide centre (G H:

. : - ot
/ :(\ F '\@\D
/nSi ':l,n ; : -
; TN

R+
Gis)

R‘
H(S)

U

The  melecviar  siructure o {Ri-MeSiCp i+ bneomenth-ICpl Lulu-
ClisLifether, is shown in Fig 43, The X-ray difftaction analysis revenls a single
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(15,28, SR} neomenthy! (1S 25,50 - menthy ! {15.25. 3R ypheny menthyl

Scheme 29,

planar chiral configuration of the diastereotopic, chirally substituted Cp group, ic.
the (R)-configuration. Chirzl organolantbanide hydrocarbyls and amides were
ptepared accerding to Lhe following equalions:
1. toleene
Me, SiCp"(R*Cp)Ln{u-Cl) LifS), + LICH(TMY), —

2. pemane

—

Me SICP RICPIERCH{TMS), + 2LiC

1. waluene
Me,SiCp (R *CpiLn(p-Cl L Li(S), + MN{TMS}, ——»

2. penlane
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Cig. &3, Modecular struciure of |£-Me,SiCn [ - -neameniiy1Cn] L p-Ch s Lidsther ).

MeaSiCp{ R*CpILnN(TMS), + MCl + 2LiCl
R* =(+}neomenihyl. Ln=La. Nd, Sm. Y, Lu:
R*=(—}menthyl Lr=8m. Y. L
R* ={—)-phenylmenthyl, Ln=Y

The specivascopic data supparied solution structures L J and K. L for ithe pair of
hydrocarbyl and amido compleses respeciively:

The reactions of (R}-Me,5iCp'[{+ lneomenthelCp] Lufp-Ctl, Lifethert, with the
other atkylating reagents were also investigated.



Th

Fig 45 Stracture of (RE-5e,SiTpli- Fmeathy | Cp) SmC HIETMES),.

Me,SiCp"f(+}neomenthylCp) Lu(p-ClhLitether), + Lif 2-Co H,CH, NMe,)

1. tofuene
s MeSICP [+ FncomenthyICpl i u(n®-2-C H,CH. N Me,) + LiCl
2, penizae
Me, SiCp"[{ +-neomenthiylCp) Luiu-Cli, Litether); -+ LUEH ), PMe,
1. taluene

Me,SiCp[i+ FrecmentEICpTLuin T H b PMe,) + LiCt
2. puentine
Lovi-temperature single crystal X-ray struclurs! determinations were carried eut
cn seleeted hydrocarby! (E=CH) and an.ide (F =1} complexes to cstablish the
= asolute confizuration ({51 and R(R)%:

T 1 =

1
1
1

" ~SiMes 1 MesSi Wy

.Si JIn—F { T E—In i.

-~ 7 "“"'-..SiMe3 E Mc3Si'/ ~ T

: -
R¥ ’: R*

Q) ' R(R})

X-ray analyses of (R}-Me,SiCp'[{—)-menthylCp]LnCH{TMS}, complexcs
(Ln=Y. Sm} showed that each unil cell contains 1wo crystailographically indcpen-
dent molecules (A and B) with the same planar chiral (R)-configurations {¥ig. 44).
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Fig. 45,  Molecular  structures  of  1SFMESIUP [ s bncamunidy OpFSm™ TASH 41 and
LM SICR [ - pmerthICp] S TAISL 1 8)

Diffraction gnalvses of (8-MeSiCp[{+-neomenthviCplSmNiTMS ), (A and
(5F-Me SiCp " [{-- J-menthvICpl SN TMS L (B) indicate the (Slconfiguration in
both complexes (Fig 45). while analysis of Me,SiCp"l{—FmenthyiCplYN(TMS L
indivated the (Ri-configuration in the two independent molecnles.

The hydrocarbyl and anmde complexes Mz, SiCptR*CpiLvR  (R=CH-
{SiMic, by, NiSideyla, n22-CH,CH NMe,, n7-{CH,)PMe,) are protolyzad by
alkylamines, presumably forming organolanthanide amide-amine adducts.

Me,SiCp I R*CpiLnR -+ 2H.NR = Me,SiCp" R*CpjLat NHE U NH,R'j + RH

The M2, 5iCp 1 R*CpllnCHSiMes): complexcs also undergo hydrogenolysis of
the Ei TMS) group. affording CH,L(SiMe; 1 and z hyvdride complex.

Me, SICp R *CplLnCH{SiMe, 1 + 2H,, —
[Me, SiCp"{R*CpiLnH1; + 2CH i SiMey s
Thus the waork has presented the Hrst systematic study of the synlhetic, spectro-
scopic and strucisral propertss of chiral organelanthanudes.

2.3, Cvelnpentadicnyl-ike complexes

2.3 L dedenyt aind fluorenyi compivxes
Evans et al, [937 published the synthesis and structures of indeny] and fluorenyl
complexzs of Sm{Il). which were prepared by ithe reactions between the
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Sml,(THF). and the corresponding potassium salts in THF,
Smi{ THF), + 2K CoH- —{CaH-15m( THE) + 2KI
SmI{THF, + 2K C ide —+C 3o Smi THF ), 4 2K1

After erystadlization of {CoH-LSm(THE) from THF. crystals of the trisolvate
{CoH ) SmiTHF), were obiained. The erystallographic data for the latter compiex
were not complete owing 1o decomposition of the crystal during the X-ray diffraction
experiment.

According 1o the X-ray structure the finorenyl complex (€ HyLSm{THE Y. s an
cigil-voordinate disolvated complex {Fig. 4583 The uverage Sm-Clring) disiance is
2.90¢7) A. Several bond Aistances and angles in the (C;Ho); SM(THF), sugoest that
the eflective sterte bulk of the fluorenyt ligand is less than that provided by the
CsMe; lipand.

212 Heterocycles

Jubb and Gambarotta [64] describad the preparation of a fow-valent samarium
macrocyclic complex and s reaction with dinitrogen to form a tetralithiuin hydrazide
salt {Scheme 30).

The X-ray cryvstal structure determination of {THFELLI(OEPGISin]» N;Li,} has
shown a dimeric compiex where two (THEFLLI(OEPG)Sm units are bridged by a
planar N,Li, moiety placed on a symmetry centre (Fig 47} The crystal struclure
indicated that the molecule arises from  ihe  aggregation  of  two
{THF), LIOEPG)Sm units. formally containing Sm{Tl}, with an N.Li; unit. The
magnetic moment of 2.72y, per dimeric complex was also as expgeled for a
Sm{I11} species.

cl i

Fig. 46, Molecular structure of {C) Hy . Sri THF },.
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(THELLEOERG)

Sj;n )

s, Mo
L{){ ~Li

fulpc]
(THE)LUOEFG)

SmCI(THE); + (OEPGILI(THF), k_‘.. “ureen crysiais”
AT

(OEPG = oetaethylporphytinogen)

Scheme 5

fig 47, Strveware of [FTHE LLHOERG M4 Liag (OEPG = acizatiy iptrphivrinagen).
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2.4, Complexes with cyeloscroreraeny! eands

Mashima et al. {657 published a proparalion of monocyclooctaletraenyl-Tanthan-
ide complexes from metallic lanthani,:, 2nd oxidant, The tedolo, Jooctatetrzenyh
complexes of lanthanides Lalin®cot W THF), {coi=C He Lr=ta. Ce, Pron=3
L= Nd, p=7% L= Snt. 1= 11 have been piepared by the one-pot reagtion of meathie
fanthanides with evcloectaletraenc in the sresence of ag equimolar amount of loding
in THF.

Ln{metai}+ CoHe + 1SMGVER2L = LnliC H R THF),
Lo=La Ce.Prn=3Lo=Ndn=2Ln=8mn=1

Biomo- and chioro-bridged  binaclear complexes  of samariwm. [ Smfp-
Xjieat f THF ), )5 (X =By, ClL wete also prepared Ly the ceaction of ssinartum meial

with cyclooctatetraene in the presence of §.2-dibremocthane or PhyPCH.
28m+ 2C, Hg + Ph, PCh - [ Smdp-CIi CHHTHE L 1,

Reaction awpong Sm. COT, and dipheuyl disulphide in THF i the presence of a
catalytic amouni of iodine aflforded [Smip-SPRYCOTHTHET 1., Similarly. [Sm(u-
SCH, Mey-246HCOTHTHF), ), and [ Smip-8C, HiPr.-24 6 {COTKTHE)], were
prepared, A benzeneselenolate compler [Smip-SePhHCOTHTHEF} .3, was alse
prepared by the same procedure.

28m + 20 He + 1 2ATEEAF— 2 [ Smiu-EANC H  THF ), |
EAr=SC.H:. n=2 EAr=8C.H Mey, n=2
EAr=SC H.Pr, 5= EAr=%eC,Hs. =12

The molecular stracture of [Smfe-3eP{CTTITHE) L1, was studied by X-ray
diffraction (Fig. 48). The samarium tom has a pseudo square pyramidal and {our-
legged piano-stool geometny coordinuied by one pivnor CyHy ring. two bridging
selenjum atams. and two oxveen atoms of THE, The Sm,Sc; unit is exactiy planar.
and two bridging selenmivim Hgands are in 2 dislortea trigonal-planar geometry. The
Sm-Se bond distances are 3.01512) ~nd 3174{2} A,

Edelmana and coworkers [66] prepared [ LifTHE),J[Ce4COT )] and {THE ;-
Na(p-COTICe{OT) {COT = n®-cvclooctatetracnyl{2-)) complexes. Tie complex
[LI(THFI[Ce(COT),] was obtained as o by-product o [(COTICefp-
CHTHF), ], and LiCHI{SiMe,Y, in THF. The sirveture comsisis of sepdrated ions
pairs {Fig 49). In the anion [CeiCOT),] 7 the cenlral Ce atom s coordindgled by
two q“—cyciooctalel___ra.enyi rings to form a sandwich The Cell)-COT{cuntroid)
distance is 204, 3(41 A Inthe cation [ L{THE) 1™ the Li has tetrahedral arvapgemant
which is formed by the ¢oordination of lour THE molecules.

The complex (THF),Na{u-COT)YCefCOT) was separated from the reaction of
HCOTYCe(p-ClHTHF L1, with ‘BuN=CH-CH=N'Ba in THEF In the structure of
{THEF )} Na(p-COT}e(COT } (Fiz. 3G). cerium and sedivm are bound by the bridg-
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Fhg. 48 Modeouiar stiectare of [Simnge-Se PO G e THF: L

Foo 3 Siractiees ol {3 PHE Qi et T §

ing p-n"mP-cyclooctaieivaenyt ligand to give a i

car (COT Hnip-COT N 2irange-
T

e aL MTApITIL A
s da J335GI 2 A

<
dics o Cyolouniatetras-

200811 and 2680111 AL the Na: N-COTI 2Meeniroid ) disian

The same avihors {677 also published the synthes i
vl lanthanide complexes with triffate and onfids Hgzands, Heaction Detwesn iz
anhydrous titdates LoQ.SCF | Lo =Ce. Pr. M, Soiva xd K COT gave the dimerie
complexes HiCOT Latu-0,8CF  THF 1.
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Fig. 50, Struciore of {THE ) Najp- COT1Co(COT)

O Fac\sfo
THE O i
: ' ; 2 a7 o
KGO H, + 2L0tO,8CF 1 e e ’ N g

. (n
RS0, . '-.
S /i Y
O - ‘I O
/ ;s( o
o” ek,

The situctyre of HCOTING(1-O,8CF ,{THF), |, consists of dimeric molecules
with two bridging triflate-anions between two Nd  aoms (Fig. 311 The
Nd(1y-COT(1 Meentroid) distance is 193 52y pra. the average Nd-Q distance for
triftate ligands is 248.6{3} pm.

The mogomeric iodides (COT)Ln(l )} THF), {La=Nd, Sm) were synthesized by
the reaction of lanthanide iriiodides with K.COT:

THI-
LabL(THF)Y, +K,C.H, ~—— i
Lo

5
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Fig. 31, Malscular steucturs of [COT yNdip-0SCFTHTL .

The neadymiuwm derivative (COTINA(F THF ), is isostractoral with the praviousty
described (COT)Cel 1M THEF),. The Nd-T distance is 328.71) pm.

Kitimsnn and Edclmasn [6R] also reported the svathesis of some vitrium
halt-sandwich  cyclooctatetraeny]  complexes.  The  complex  TCOT)Y (-
©,5CE{THF}]: was oblained from Y{Q,SCF;y; and K,COT in THY. Renaction
ol [COTIY(u-Cy8CF,)(THF}), wih pyrazolviborate arioss gave the mono-
menie halfsanéwich complexes (COT)Y{HBpz,) znd (COTIY{HB{2.5.-Me,pa ]
The yttdum benzaraidinates tCOTYY {MeOC, H,CINSiMea, L TTHF and (COT)Y-
[CF.CH,CINSiMe, . ];THF} were oremrf"* c'mh'h The treatmeni of {ICOTIY.
=03 SCFHTHEY, wirh 1 :| [ RSt ik tothe y Briin phosprazens deriy-
ative {COT)YEPh.PrivEilae, i ¢ i pmc-uu‘.; are shows in the
Schemz 31, The new o aano\ttrsum complexes have beea characterizad by elsmental
analyses and speciroscopic methods. including #Y NMR spectroscops.

Zhang et a1 [69] published the synthesis and crystal structure of [{C,H Dy iq-
OCH®CH,)L,CH=CH.HTHF],. The complex [{CqHeiDyip-OCHICH.,CH=
CH HVHFY); was symthosized by the reaction of DyCiy and K.CiHg in THF.
followed by the addition of NaOCH(CH,CH—CH,.

DyCH K ColHs ~{CoH YOl THF Y, + NaOCH A CH23,CH=CH, —
[iCy Hy)Dyip-OCH i CHL1,CH = CH. 3 THF], = KC

The conplex has & dimeric structure (Fig 323 Each dysprosinm is coordinated
by ene CeH, ligand, one THF and two bridging OCH,CH,),CH=CH, groups.
The average Dy -C{CyH; ring) dislanre is 259361 A,
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(a} KHBpz], (b) K[HB(3.5-Mepz)s), {¢) LifMeOCH.C(NSiMey ],

{2) LIfCE.CaHCISMesa]. (e) LilPhy P(NSiMe;); ).
Seberne B

Kilimann et x. [70] published the svnthesis of some Ce(lil). CellV) and
U{lV} cycloctatoraenyl complexes. The reaction of the dilithium salt of 14-
bisitrimethylsilyl leycjooctatetraene with anhydrous cerium rrichleride led 1o the
anionic sandwich complex, which was immediately converled to the neutrsl CeflV)
derivative by oxidalion with excess of silver tndide { Scheme 320
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One more CelJVisandwich complex was prepared by the reacticn betueen the
dipotassiunt saft of the Lie-tristtrimethylsib hiovoloorinerracne snd cenum triflai
Toflowed by oxidation of the fonic nermediate by Agl (Schone 331

The structure of tue latier complex was studied by Xeray difitaction. i ihe
struciure {Fig 33) the swo annuiene rings are g7 -coordinaed 1o the Co mom Toe
Cel-C distances range from 267.0 to 2731 pm. The w0 C,-riugs are net coplansarn
the ring-centrowd- Ce-ring-centrond angle 1s 1761

A redey reaction of [{1.44 Me 5L CoH,, Ce] wiih cobaitorene effirded 2 novel
Ce( 11 ionic complex. in which both the calies and the anion are sepdwich come
ploxes {Scheme 344
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2.5 Orgunolanthanide catelvsis

Li et ak [71] showed that ihe cotmplex in® oM U, SOCH{TMS), serves as a
precatalyst for the cfficient and regiospecific hydroamination cyclization af aliphatic
and aromatic aminoalkynes RC=C(CH.1,NH, 10 yield the corresponding heicrocy-
cley {Scheme 33),

Marks ang coworkers [72] investigated
Me,Si(Me, C5)(C,H3R)-LuE{SiMe,), (Ln=Lla.

the
Nd, Sm. Y,

C,-symmetric
Lu; E=N, CH:
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R-CTC-(CHy),-NH,

R* =chiral anxiliary} compiesas 2s prevaraivsis (oo th
selective  hydroamination cyelization of the as 2lzding
Z-aminohex-5-gne, LI-dimeth i-i-aminopent-3-¢n2. and Z2-dim
3-ene 10 vield the correspoumvm neterac
The (+t-ncomenthvi
Zunynohex-3-ene 1o trene-2 ‘—d'"m!‘\lp'rr\. fidine 0 greater than ¥5% diastercosel
sotivity a1 23 C {Scheme 37).
The authors sepposed that the busic ;nccimrism for the prcscm z:s\-'mmszr!:
aminoolefin hydroaminationieye

the cvchization of
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R =H.n=1:R = CHs, n=1, 2.

Sciems M

H ' H
NH ¢ ] H
/l\z/\/ cH Ir‘§ 1\-\/# : \(NY " + \i N ;
t
wans rais s
I8, 58 IRSR 35.5R 2R, 58
Schoepne 37,

logous to the mechanism proposed for the achiral Cpilo-catalysed process
{Scheme 38).

Yang et al. [73] reported on efforts to broaden the scope of polyincriz-
alion/copoelymerization vsing cfiiciently prepared methylenecyelopropane and orgs-
nolanthanide calabvsis of the type [(17-CsMes),LnH . {Ln = Lu, Sm}. The homo-
polymerization of methylenecvelopropane in the presence of [(n°-CsMesi-LuH T,
proceeds cleandy te alford ring-ope.od. exe-methylene product. However. polymer
vields are Jow aid the pelymerization process cedses belore monomer consumptici
is complete. The larger Sm 7 jon efiects cataiviic methylenecyclopropane dimerizi-
tton 1o yield the knowr 1.2-dimethylene-3-methylcyclopeniane.

{Cp'zinciy
—— i
Cely, 20°C

A probable mechanism lor the reaction invokes B-H elimination and the intermedi-
acy of a 1,3-diene fragment {Scheme 39,

Evans and Katsumata investigated the polymerization « § e-caprolactons { 747 and
copolymerization of cthylene corboizte and e-caproiacione [ 75] by samarium com-
plexes. Some characteristics of the caialysts are shown in Tables I and 2.

A variely of Sm(Il) complexes scnerate a ring-opening polymerization system
with e-caprolactone in reactions which initially invelve oxidation of the imetal. The
(CsMesL,-Sm{THY'), reaction has been shown 1o be an active polymerization system
which mutnizins activity after ali of the injtial batch of monomer is consumed [747].
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HEfSBMeqn K= NN

R

Sl B

Ethyleae carbonate can he incarporated into a caprowcione polymer using @ Smfll;
catalyst precurior o fors rubbery polymer with up to 209 oihylene carbonatwe
content { 751,

Taube and Windisch [ 241 reported 1he catalysis of butadiene pelvmerization by
the compleses [LHCHO [ -Cphaln®-CiH 1,1 1Cp = CoHa, CoMeo. CuH-1 in
taivene vnder standard conditions with madurate aciivity and high traes seleoin iy,
The results are presented in Table 3.
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A
SmH T sm/z(; — \/[L\H

Sm-H v R L st

P
L
-SmrH
—_—
Sehemc 39,
Tabkle i
Polymerization of e-ciprolacione by divabent sumariars compdzes {74)
Sind 1) complen Subvuel T Yicht ter ) M, MM
fC MeshSm(THF ), tabueng trin 15 9000 1.4
Fmin [ 18000 L7
Ik ug 6K 1)
&h us 2000t 23
THF 5 min r SHmilt [
THF th i RICEEH 1.3
1O Me o Sm Tuene S men A3 TN 15
{CoH-LSmITHT ), THE Amin B REL ] .7
(CoaHan S THEF L THE § min o TR0 16
R

[fhfe,Sin N ]-SmiTHF g ! min o I

Onozawa et al [76] revealed that @ wide vanewy of aldchydes ore cfficiently
dimerized to esters by i cvaiviic amount of (0 Me, LoCHSiMcey), (Lo = Nd. Laj.

Cp*LaCHSMey), 0

(i moP4) {Ln=Nd, La} )-'%/\
2 R-CHO = R R

benzene
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Table 2

Eiliylzne carhangte 1ECY, ccaprotactone €1 | conolymsrization = divaler samarnium compleres 1730
k4 t . B p ks .

Catulyst Solvemi ECCL Time Yield  GPRC L contens el
it felis) -
tC. Me LSmi THF S, jotuene  Bol- 100 | b BT ] 12
6 4 42y 20 a2
X & F3uy B H b i 2
45 s I pE 23 o
A0 164 24 EL) wanGh 5] 13 [
THF (1 R Els [Reis B [
i 4 L0
L H S THEY, 4 ThiT FLCER LS B 5 E b by
(€ LSmITHT), THEF LInd 6 61 & ta 14
[Me ST NTSmiTHF,  tobeene 3R R0 K| L o3
Tahle 3
Results of butadiene polvimorization catulveed by the comploxes VLC H Q0 0 -Cplam -0, H 0 0
ICp =L Harin Coda, (20 Coi- 130
Catalvst t i 3 2 *
Temperature ¢ O} 25 Rl 3y B %
Time of $he reaction () 13 3 4 1 4
Yield it Ti 3 s i T
Turnover number tmot CIl mmol o o ? LLixy 281 R 2Ra R
La-irans-olvbuiadienc {5 T3 ) 71 52 S
i A-cis-Pobyvindoadiens 155) H 12 in [ R
1 4-Poivbutadiens 2 16 ¥ i 4 [
The neodymum catalyst was appiied 0 nolvewter synthesis stuarling with
dialdehydes.
€t NACHS e, I'4 TSI

A =sicichiometvic reaction of the ianthanun: com
the intermediaey of aikoao complexes in the caiuhy

Cp* iaCH(SMe

o

{1 moBe

henpene, 507 " \ Ny, s /
T

\%
2:_

plex with Lapzaldehyde indicared

[Cp“,_ga(_"rilsi‘\'.f;}; ;I*]{Sf\«fcq_‘n

—_— ('p‘f_a-D-('\’rE

i : |
[ : |
E_ OO HPS 1 hus
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The same avthors [77] ciso reported the hvdrosdviauon of dicnes catalysed by
Cp¥ NdCH{Sike,i; | Scheme 40},

Two different catalytic cveles are possible for the hyvdrosilylation: one involving a
hydridemotal species as a key intermediate and the other being based on sitvl. .etal
species (Cycles A and B, Schemie 41).

s condrast, bydrosilylation of 13- and [8-dicnes proceeded through intramolecu-
lar C--€ bond fymation 10 zive (siltyhmethyDesclopentancs,

Qian et al [T published the remiosclective neviative cleavage of cyclic cthers
catalyeco by 19 Ona¥ 01 or 10% Lol {La=Y. Yo Er. Gd, Pr. Ce. La). Heovy
rare eartn erichiofides were vauch more catalyticallv active than the lighter cnes.

/ o 0 mafig < \\_
4 WSiH, —— —_ —-— + = : aed
: honane, 0, Td £ 1Y I /“'
i1.0eq.
© 3% 5% 21%
iH,Ph

U NICHRS ey
{1 maliag

SN - PhSi

I .
. hensene, re, 3h
13 e -
B4
Scliens 44,
;]\'Jj{-!{|+ St [RARE - S
v '
N1 5 [}
i
gi/\/li ["‘tl‘ iy . Si/\"f” i?
. . (U C=Ly b SLT: g
e faf-Ti =0y
| .
N Y el
SHIL demcy JJ S 'l\ d""ﬁ.n‘ :“
fdi-b ¢
g TE N
Cyele p INA) Cp* NG Cyele is

Scheme 4]
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Vasuda [ 797 reported the proparation of lactoie polymers a: s winperalure by
ring-opening polvimezrization of lactones using the cvelepeniad syl complexes
{CRehLnX, (B =M Alk, siMey En=8c Y. Le. Co, Pro NdL P S B Gdl T
Dy, Ho, Er. T Yo, Lup X~ CL Br b b= 3 as catnlvsts,

Greeris {807 paionted & cataiviic system consisting of Cp, YX, . oML, ECp -
C.H; or C.Meg X=lmlogen: M=alkah metall L =eglectron donos ligand: n= 1.2
and an alkait or alkaiine carth metal alky] as cocataivsi. For éswaple. ethvlens vas
polymerized by using (MeCol, YIp-Ch Kt THF), 22 catalvat and Bull as cocamhys:
in the presence of H..

|
f

buses and tsubstituted dluciop"m'{mnmi lanlhumdu ior mLper 2ii0% of pol\ nlmm
with controlled molecular weight. The polymenzation of gibvlone at 3 atm in Pl
in the presence of bis{pentamethyvicvelopenmadiensiiniatum wiramethvialenin
and THE trimethylaluminium complen produced pobyeihylene with M, = 2670 aud
MM =247

S(.haw'ricn [21.22] vepoitad the r-olefin and deve polvmerization cetalvsed oy
the viriwm compicxes [Y{CMeiOCH Bu,Hu-HYl, and [0 AMe, HOART,-
f-H Wp-CHCCHL R The compounds are single-component catal \5I< fuar the polymer-
ieation of x-olcfins, Dissolution of EY(C- 3 e HOU, Wy Bu.i-H - in - ‘*cw‘“ ied
to slow polymerization o yield polyti-hexenct with M =137000 3, =230

=1.67. The compiex ako cyclopolymerized ihe aonconjugaied disny
1.5-hexadiene o alford poly(meihylene~ [ 3-cvcinpentane).

Hajela aud Bereaw {617 investigated the model Ziegior -MNatia olelin polvmceiza-
ton systern { Me,Si{r¥-CaMe b 1S fCH,CHICH . U PMut The authors reported
the competittve chaig transher by hydrogen and S-meths § elimination for Ui sysiean.

Woo o al. 52,83 carried oot norlocal density funcatenal (DFr calcwiattons on
the insertion of ethviene inio the metul-CH, bend of Kaminsky-13py metalicoenss
including Cp.5eCH: - The D cafeulilions revecded that the inscrion into the
bis-Cp systems procecds with 14 83 wol © for Cp,SeCH 4. This husrier is oz i

influenced By going fram the charged specizs Cp-ZeCH; 1o the newviral £
Cp.ScCH,.
Bicrwagen et al. [ 847 reposted investigations of 1he geometries of .he sozleciroric

model complexes X-A-RB hncieding where M =Sc. X=C! pr1n’-
CsHsvand R =1, CH,. SiH,. The 5c o roniglv prefer o planar condguia-
tion tha is seiated to the elctronic {:Orlﬁvu"aimn of So t4s73ds’. The resuits
suggested thar [ CoH 0 Meatn-Nuareny];38c R would not catalyse syoudiotaciic
polymerization ander thes: conditions.
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3. Actinides
3.0, Acrinides complexes withom supporiing cvdopentaelfenyt igaiss

301 Al compioxes

Deminges ot sl [857 published the syrthesis of the tewrpualent uranivm
hydrocarbyl  compounds  UCLIOH (SiMegin 1 (L= MB35 e ),  and
L, o CHLSMeyj, JL® by salt metathusis from UCLL*THF) and the appro-
priaze ldthium alkyls:

UCLLHTHE )+ xLiR > UC R L* = xLiCt
R= CH{S%N{C;}Q. ¥y=hLR L‘-’CH:S”\"’}C\ x=1.23

Reaction of UCT{CH SiMe1L* with stoichiome'ric amounts of ketones pasve
tertiary alkoxide derivatives as 2 result of inseriion of tite kstone into the U- ¢ hond;

LICI{CH,8iMeiL* - QCR,—~ UCL[QCIRLCH,SiMe L
R=Me Et

Reaction of UCL{TH; SiMe,)L* with acetaldehyde and benzair Lwvde led 16 the
corresponding UCL[OCIH N R)CH.5iMe, JL* (R = Me, Ph)

UCLICH,SiMe; j L% + RCHO - UCH[OCIH(RICH,SiMhe, JL*
£ =Me, Ph

When UCHLICH, SiMenil” reacted with two equivarents of aldehydes the veaction
gave somze different products:

U CLCH, SiMe 1Y + 2RCHG - U CLIOCHH HRINN C H-11F
T unidentifiedproducis
R=ife.Ph

The meiecular structure of UCLIOCIH N MeCH,3iMe, 1L* consists of mono-
meric utiis with the uranimim atom in a distorted-netahedral environment {Fig, 541
The U-O distance is "0<(‘?)A ihe average U-Cl am! U-N bond distunces are
261015 A and 248(2) A respoctively.

_The structures of UCL[OC{HNMRINNC.H.}1.* {R=74e (Fig 551 Phy and

UL, [OC{Mel, NNC,H-]L* consist of diserete molecules. In the structures the
urzoium ator is seven-coordinate and displays capped-ortahedral geometry.

312, Complexes wirh phosphine Heandy

Edwards et al. { 86] studied the reaction of Th{ P{CH,CH,PMez,), 1, with carhon
monoxide, which led 10 the compound ThOCTP{CH,CHLPMe:j, 1215 The mole-
cule contains ten-coprdinate thorium bonded te two di-anionic diphospha-secondary
alkoxy ligands generated as a result of CO inseruion (Fig. 38). Only two CO molecules



Y K dimrde £ T, Edelsnenn Caordingnen CAeisisir s fars bowr

Pl 54 Moleoolar sericrure of COLICCHH R CEL EPOTR S PO G S £ ENR R P

Fig - Mok abar smictize of UG O NN L L7 2 S R S e,




T Sre b G b U8 A tnnaat € eengduaniions C e’ e Nevnew s £ 0 sy o

g St Molecetar sinctuee ol T OCTECH L OHL PR e 300

mave aperled, cich between tvo gmetad phosphide bends. thereby coupling two
phosphude phosphares atoms s each €O carbon aten gencrating wo new (erliary
phasphies with convomtant formal vedoction of the CO bond order from 3 to L
Luch P, CO unit s 1-bonded 10 the thorium atom with one of the phosphorus
atoms coordinated to thoriam, Altheugh the geometry of the wen-coordinate thorium
alorn cannot be described in weems of any idealized polvhedron, i each n-PCO uait
i~ copsidered 1o vceupy pre coordinglivn sife then the geometry i distorted trans-
et hadral

- Cleelogerstadionri conipeves

R .-ifr:ma- ared i v efopenidions ! conaple e

Crrashos el al L B propared several inono- aod bisdpentametliy lovelopentadicayl )
Burohydsides al urinoum (Schenwe 42

Tl comphen | LEC Wean BEHL LT has been charagteriaed by an Xeray orystal
stbetare salysis (g 2700 The molecule adopis a psewdo-tetra hedral beni-sundwich
vordiguration. The U B und 1he dverage 1-0 hond disliness are 2381314 and
LI A rcmcuti\'c‘ :

Engand o1 all [35] eported oo syntheses of CpiTheh; wad CpdIhtMaoyuryl}
derivitives, T |‘L cotnples Upd TP, wis abssmed ooy CpFraCh and Phiglr m
the ey o pediosang,

T
T

CPFAROT o e e ey CpETIP T 4 MeCIBR OO,

[T I TR
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Rip* e g )
V(BHg oo [UCp* 3B H )
2 RCp* Kt

TUCp*)x(BH, ) U(Cp* M XBH,)|

Cp* = CsMes; imp = CaMe P

Fig 42,

Fiw, 3% Metooutn sracine of g 20 Me 811

The vyl helidc interaedinies aind G espucase wtbyianyl compleaes
PETh{Maite-Ary (o A = oo MeOC T, oo MeU L and 25-Me O, were e
pared according w Scheme 44

The tolyd and ayivl derivatives oxiis s pairs af tol
sxelnge vas ohoerved B the g

ek 1 sobion. The halide
siatvan oF the arvt iwdide compleses when vl

magnesian ontdes were ciplored,
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skazne, room B, . |
R
A b0 gl X = i3, x= 13 R,= OMe, R
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aefrs LSMedlghy X Bk} Bye Ry Me
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P iL‘JI’v Mu\i&{ i eeeeis 14
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Cpa™Tho-Any u:.mn_,rmm A
Sciwnng 41
Haoet ol {B9] reported tie symthesis and propertes of the eationic metal-
locene  eomplex  Cpi ThOH; VP BuCHLCH[BIC,Fa LH - {Cp* =1n-C Me,).
The complex  was  oblained by the protolytic reaction of  the

THN"Bu, T 1'BeCHLCHIBOC Fah LU with OptThiClH ).

CeFs /1[\ Cl's . _—
KOTHF e '\:"i\t,, TN O
A
LA B0, 1 [ BuCH CH B, e, G 100l
CPEThCH g 1 UHNA T [ BuCH, CTR B, 0h R
-
[Cps ThOH, T [ RCHL CHIBIC L, H Y
The more-THF adduct [CpFThiCHTHE (P BOCHXOHBIC a1 B

wracterized by Xeray diffiactior. The camplex
CH Tegd RO B ey

sitopls o theni metalocens”
b dlistarrees T )1

rhrity

ind
peomelry Wi
ARINANMNVIR S 1
amusn colliing an essenially pL sar four-meirtered
steric sereening of Uie w-I fungis ]

in the culion is shorer than in by preat ( HOBCY,

the gl Cp* g

[NUITHITES

_i

vonsinty ol v
wis { Fie 5
o= 1370
2435045 Th - olav s 2048

H-normrabed
The cation
and with

4 A The
rrgr with m’ﬂw nt
T dstanoe rI L62 A
2 (1.6

41
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220 Tt evelopentadionst) comploxes

Cloke ot ol [90] reported the synthesis citos{ tetrumet hylevelopentadieny!) derva-
wes of the wamem and  thonaw [ MOHCoMe HET iM=U, Tht from
[ L CaMe H) T and the approprinte MCl in T The products have Leert eharn
torized by varmbletemperatuee MAIR studios and the vranium compies by Xaray
crystallographiy. In thie moleerday sirocture of § UCHn-CaMe B0 Fie 59) e U- O
veelor fies on a erystalloges, e thyee-Jold axis; the avernpe U-CipY boaths ace
23V A

Epheitikhing and cowecbars [ roperted the reaction of saie el kotones
RCOCHR with the asivalent owranivm complex Cpa4THEY T =neCobl)
tSchemysdd). The reaciion  gave an oquemolar mixture of the  complexes
CpaU OCSICE, R and Cp, 1T OCR{E -CHR'L The hydrobsis of the compounds
with deuterias oxide afforded respeetively the Ondenteraend pmacolyt sicoho! and
the pinacalens.
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[pliritikhing aad coworkers [927 alse cifeulated the ibsoling’ bond disrupiaon
cathalpies [P0 S0 noglecting solvent cffects and possible U L interaction in
L2 from e exidutive sddilion reaction by balch-tiiration selution calorimetry in
Lobuene,

P b = O Op® or T ™10, 21 RRTC vl (5Bt AN
CHEp -0 8 2 BuBS By -~ L0p* )5 8 AHL,
PG, SNEa 128 NS SY] AfdL
The deeepton snthalpy of the sulping sufphicy bowd was given by the expression:
DIXS. SX} - 2ANAXS,  AHNXS - SXi,

The sderved volues were s follows (ki med " 252 28 §COpL Fin 26614 (0p#,
Eil P38 4 800, "Buyand 1354 S ¢Ind®, By
Bagdry o oall £93] ipvestipated e reactinily uf

oand U0 hoads
wano e complesus
DO, PP B U TN O e ware synthestiod aveording 1o Scheme 45 (1)
ddddtbon of boooae and subscouenn reagtion ef e dntesmading boroae addect with

clecteon-poor evelopentabivnyiusinme compleses, Thae «

Faal HEEGT or Ledde i) adaition ol three equivelents of borane 1o e melhyl
derviiive or (o the hvdride O PPLG LT
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. g Hib
{CstgPPhgUCH -~ -i-‘-‘-'-» F(C My PPy BH B UCH
i.i l{‘ k-

i3k
[{C 5H4PPhy 3 UR] Bl S FCsH PPy BH 3 UR)

Scheme 45

Fhe contplexes J{C81L,PPhGLUX § X o Me, B were converted finally mto the
comoex [iCH P PR, BH L UBHT aweording 1o Schene 46,

The complexes  [CMLPPh, - BHDLUCHT and [0 2P0, B UBH, ]
were vasily reduced by sodivm amalgmn o afford  the ncuiral  compley
[(CH,PPh, BH 3,1

323 Cretopensadienvt-dike conptones

Arhiguie ot al. f94] published she jonic complexes [K{18-crown-6)1[{ NEt,1,-
Elgeny -CoHENED 1] and  [UBH0C, LI BH ) -y -CL Hy)-
UBH, LI The HMNEL ) UG-n " -CoHAR NG arion was Toreed by treat-
ment of the amide complex [ UINEL )] with K[C,H,]. Subsequent Leeatment of
the product  with  (B-erown-6  leads w0 (K¢ iS-crown-G3}[{NEL), Uig-n'n -
CoHJUENEG ]

The reastion botween [UHBHGLT amd KC.H,] gave K{(BHLEG0 0 -
CoHAUBEH 3] mad the concomitam product [H{RH YT Reerystzitization of the
nriviure from THF-peitane * d (o the crystals of [LHRH D 0QC 0B 5 Ui
W -CoHAL B The strocture §s eoimposed of diserete cation -anion pairs. [n
the antem iVie 600 cach wraniem otom has o distaried irahedrad eavironment
formed by e bridetng C-Hso lipend and thrce BEHL provups. o the ention
TR OO HA ] e Loatom s anoo guite perfeed penbigonad-bipyramidai
arranpeioent sith the trideniate bore wdiide gands in apeal position.

Cirados ot al [87) also published e sy ntheses of mono- and bis{tenrametiyiphos-
pholy’jurtnium  compleses {Uitmpd L] Gwmp=CuMe,P. L=THF oy
LI=dimethoxyethane), [ U{tmphXs ) (X =BH,, CHPh [ UlmpLX,] (X=0L
3, alkod or alkoxide (Seheme 47,

The comphex | UftmmOLUDM T was chareetorizad by Neray erysiiography fn

. Y .
Natitn e HCsHPPILUHE 2o (1 5H PPy BH)UBH,)
// P53 nyn
HOS kot £ 150
Mef i,

[E1H
W PP UMe] s UCHLPPhy Bi)UMe]

PS5

scheies -t
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g Bk, Shweture of aten [!Iili_.!.lilil-l‘;-,l]"-l.‘-l'l«IL‘Ilﬂl,}._] T,

1 Kimp, ! DMI in e
ucl, —

Y

[UICHIDME)]

i Kinp
218 UCh
oicne in DM

UEp)CLTHE),] <280 o), Cll

{U{api(BH);) + LiCHPh -» JUmp)(CH,Ph)] + 3LBH,

{Utmp)y(BHa)] + 2LIR — [Uftmp)(RY.] + 2LiBH,

Scheme 47,

the sryuetare of {UWinprCLO3A ] (Fan 088 the coordiutlion peometry oound
uraninm s mer preudoeociaiedrad with the Uop-ligand and one oxyeen wom of the
DAl melecudy s leans asial posiona while the other oxyeen and three chiorine
sloms, winch ave coplanar wiilun 071} A. cunstiluie the equaterial ploane.

Thy teirae

-

wethyinhiospiotyl comiplenes were comprired with thelr ghove-maentivaed
pentamethyloyciepentadienyl anddogues (Scheme 43 Alhough the sirnetares of
tetramethylphioaphiobyl sraniomOV) compleses and their pemanethyleyelapueia.
chienyt conates parts are quie danlar, the ddfereny clectrone offess of O Meg aag
tagr s are inanifested incthe covrdinahing and redox prope:

D ol B ceigplese .
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o c12

Fre. a1, Whobooalar steverime of [ LHOaCL DATEN dimp = O M, 1

3.2 Complexes with eyoefoociateiraciel Hyoiids

Loverd et al [95] deseribed the compleses [U(COTHSR L] IR="Bu, Pr, '8u),
which were nhiained by treading [ U D)L BHE, )] with an exeess of the correspond-
ing thiol RS or NaSR in loluen:, The comptex [UICOTHS Py,  is okt up of
two runomeric units which are bridged by four §'Pr gronps (Fig 625 Bach wranium
atom is fivecoordinaie fn a guile perfect syuare-pyvamiidal arvaogement, if COT g
L'.nn:;idurcrd as a mon-dentie fwend, The U ST distances range [rom 280631 Lo
289501 A The roue: on of the [ UICOTHBH,)L | with Mo%' 84 led 10 the anionic
spectes [UOCOTHS BoL] | dor example DNaldf G GECOTHE Dy, ).

Edelnann and cowarkers |70} reposted & oravinom sundwich comples with the
136 Me, SOy HE T fizand, which was obtatned by the seaction of UCH, with two
cpaivitients of the dipetassigm sall of the lgand (Scheme 483

3 Orpavoaeiiide cotalysi

Jit et ub [RO] reported the bighly activy citabyst for etiylence polymerization
and Fhexen hydogonation FOpETRCH, T £ BuCHLCHEBIC,Fa b HT] (Cp* =y
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L Sivie;
K(ihf), MesSi X
_ ] L SiMes @
_ MesS ' 4 NSiMes
uc + 2 Me-Si.

e

Afe Si

“hure b

CoMugg A 25 O, the setivity of Lhe compound was 58153« 10" o of linear
potverienc tmad Thy 'l Tate ' Arx SN0 L

Semsid [ 907 patenfed actimide metallocens cinadysts for te chain growth reacoonr
of au v-oictin on an aheminiem @Kyl A mivare of 13 mg (q"-Cade,h Th(l,, 200
pi wndecene dad B AL and 5o PhMe was charged with ethylene wo 104 paig, was
hewed 100 at 70 OO then reacted with 3 ml Me-aluminoxane for 30 mir: 2 ml
Me-cluminoxane was added o the mixture in two portiots (o give an Al alkyt with
Oy alkyl groups.
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