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Metal hydrido complexes are among the most important metal Schen?e 1 Rehacuons of Rzére Earth 'Vletgl POlyh)dedO
Complexes with Unsaturated Organic Substrates (The
compounds because of their critical importance in a variety of CoMesSiMes Ligands in the X-ray Structures Are Omitted for
stoichiometric and catalytic reactions. For the rare earth metals, acjarity)

large number of mono(hydrido) complexes of general type

“LMH” or “(L)(L "YMH" have been synthesized and have had their PhCHz CHPh ./ 7
reactivity studied since the discovery of the first metallocene Cr'~ iN LI" vy
hydrido complex in the early 198@sAlthough dihydrido or % ] Moo ff'l:”
polyhydrido rare earth metal complexes are of great interest both benzene | L 2 i * 3
structurally and chemically in comparison with analogous mono- ~THF PhCan fu 3a, 25% 7Y {1
(hydrido) complexes and d-transition metal polyhydriélesjch Ln =Y: 3b, 80% ~ s%a -
complexes have hardly been investigatethus far, the reaction
chemistry of polyhydrido rare earth metal complexes has remained o Q cp ?{
an almost unexplored field. i 3¢ 0 C\ e q(f o

We recently described the synthesis and structural characteriza- H-""'L““"H (‘j Thazn cp ,0 '-{-' / w
tion of the tetranuclear lutetium and yttrium polyhydrido complexes oo Ln Ln/ bfﬁ?:"e ';' ‘ L
[(CsMesSiMes)Ln(u-H)2]4((THF), (Ln = Lu, Y; n = 0—2)* which \/ 7 | (nelw 4, ?3% Chls B
represent the first examples of well-defined salt-free rare earth metal H Ln_H
polyhydrido complexe$In this Communication, we wish to report (Cp'= CsMe4S|Mes) o \__\Q
the reactions of [(Me,SiMes)Ln(u-H),]4(THF) (Ln = Lu, Y) with (Ln="Lu (1), Y (2)) styrene pré v
styrene, 1,4-bis(trimethylsilyl)-1,3-butadiyne, benzonitrile, and t2h /'-}H "' HA Y
y-butyrolactone, to probe the fundamental reactivity of this new bf%e;e HH "—.\'\;?%H t
class of polyhydrido complexes toward unsaturateeOC C—N, Ln=Y) ch p 5
and C-O bonds. Some of these reactions were found unique to 5, 82%
the polyhydrido rare earth metal complexes.

The reaction of [(@MesSiMes)Lu(u-H),]4(THF) (1) with 4 equiv Me;Si——=—=—SiMe;
of benzonitrile in benzene at room temperature afforded the n, 4 d, benzene
tetranuclear benzylimido complex [{kle,SiMes)Lu(us-NCH,Ph)], ‘(’E; ;L")'F

(3a) in 85% isolated yield as colorless blocks (Schemé Ap
analogous reaction of [@e;SiMe;)Y (u-H)zJ4(THF) (2) with
benzonitrile gave the yttrium analog® in 80% isolated yield.
The formation of the Chlgroup was evident in théH and 1°C
NMR (DEPT) spectra. An X-ray analysis established Saadopts
a novel LuyN, cubane core structure vig-imido bridges (Lu-N
=2.192(4)-2.322(4) A; C-N = 1.480(6)-1.483(6) A). A crystal-
lographic two-fold axis exists in this molecule. Obviously, theNC
triple bond of benzonitrile was completely reduced into theNC (Lu—(u2-0) = 2.145(4)-2.226(4) A), while the Lug-H),Lu unit
single bond via double L.tH addition. This is in sharp contrastto  acts as the “bottom” that is protected also by théVi€,SiMe;
the previously reported reactions of rare earth metallocene hydridoligands. A crystallographic two-fold axis exists in this molecule.
complexe& or zirconocene dihydrido complex&swhich yielded No further reaction betweefandy-butyrolactone was observed,
only the monoinsertion products, such assf),Y (x-N=CH®Bu)]» even when an excess pfbutyrolactone was present. Bodhand
or (CsMes),Zr(H)(N=CHR) (R = CsHsMe-p). The formation of 1, however, showed high activity for the ring-opening polymeri-
an imido species from a nitrile is, as far as we are aware, zation ofe-caprolactone.
unprecedented. This reaction may offer a convenient route to rare  The reaction of the yttrium hydrido complex [{@e;SiMes)Y-
earth metal imido complexes, a class of compounds that is of (u-H);]4(THF) (2) with styrene gave the tetranuclear benzylic allyl
considerable current interest but still remains very limfted. complex5 in 82% vyield as red crystals, in which the allyl part is
The reaction ofl with y-butyrolactone gave the tetranuclear bonded to one Y atom ing-fashion (Y—C = 2.572(14)-2.872(9)
mixed alkoxo/hydrido compled in 78% isolated yield (Scheme  A), while the phenyl part is bonded to another Y atom im2a
1) 5 y-Butyrolactone is known as a stable, nonpolymerizable cyclic form (Y—C = 2.698(4), 2.780(10) A) (Scheme 4Dnly one of
ester In this reaction, three molecules gfbutyrolactone were the eight hydrides i2 was able to add to styrene; no further reaction

completely ring-opening reduced by one moleculd ¢ give the
linear diolate species O(CH,),O~", which again demonstrates the
unusually high reactivity of the rare earth metal polyhydrido
complex. Complext adopts a novel basket-like core structure, in
which one of the three diolate units forms the “handle” {i(u;-

0O) = 2.051(5) A) and the other two constitute the “brims”
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Scheme 2. A Possible Scenario for Formation of 6 metal complexes can show unique reactivity that differs from those

of analogous mono(hydrido) complexes and d-transition polyhy-

| H H |
(mss 7S sw'.e;) drides.
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