
Synthesis and molecular structure of Na([ 1,3-t Me,Si) ,C,H,] 

~~~~~~~~lv~~t~~l hi~~P(r:y~loprnt~rtlictlyl)lnnrhillrs~~~) arc 
of imptrrturcc clh eonvcnicnt precursors for the synrhesis 
crl’ w~ll,,dc~i~r~cd ytterbium, saiuuriuiii and curc@nrr 
UOlrr plexcs [i 1. Several unsolvalcd 
bis(cyclopcntudicnyl)lur~tht~~~id~s huvc been razcntly 
l~rc~~r~d from thc c~~rrc~~~~~~~~jii~~ solvutcs Cl3: L~oUJ,, 

where (L), = (THF12, f&t,O),, DME etc. This prooc- 
durc is rsthcr di!I”tcult. $33 Cl]‘, Ln in u low yield rrnd 
morcovcr, hus failed t”or some compounds [ I]. Here we 

uttempttxi to prcpurc in u single-step manner the unsol- 
vu&d complex, [I .3-(Mu,Si)+I,N ,],Yb, starting from 
Ybl, und Nu[l,3-(Mc,Si~,C,M,] in taluenc. We suc- 
cecdcd in the prcpurution uf the coordination polymer, 
[ I J-~Mc,Si),C, H ,],Yb . Nul, which was chnructcrized 
by X-my crystul structure anulysis. This synthetic pro- 
ccdurc looks like a gcnrrtil method for the prcpurution 
0 I un!,oIvIrtcd (1 I I’ - c 0 I19 p I c x c s 0 I 
bis~uyclopentadienyl~lunthanidcs~ll) (see also Ihe syn- 
thesis of Na (Yh”[N(SiMc,, 12],,) [2]). 
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‘I’he rc;rction of Ybi, with 2 rquiv. ot’ Cp”Ne in 
broiling toluc1b2 ti)r 4 h pivcs pcrfcctly Muck rcrtclicrm 

mixture, The wlu6ion was l’ilt6rcd ul’t’; bluok crystals ol 
the Nu(Cp” 2Yb),( ~1) coordincrtion polymer wcrc isr,)m 
lutcd in 71% yield ul’ter the crystulliz.utmn. 

The structure of this YWII) eomplcx wus dcrcrmincd 
by X-my dit’t’ructiun rmulysis. The crystal unit cvsll con- 
tains crystullagruphicully indepcndcnt union co~wplex 

[Cpl:Yb-I-YbCp;] and N u” cation. No additional ncu- 
trul iigunds were tbund rrt the metal atoms. In the anion 
(Pig, i), the I bridge bctwecn the YbUl) atoms is 3 
linear one (anglc is 116.1 l(3): and Yb-I bond Ic 
urc 3.1 I 15(6) und 3.0855(6) A, Table I ). The si 
lincctr I bridges have bcctl carlicr observed for the Ni 
(angle I80”) 131, Co (tingle 180”) [4], Au (an 
[5], and 1-Q (angle 180”) [b] cotnplexcs. The Cp* ,Yb- 
P-Yb@p* 2 (Cp* = C,Me,) complex with the linear F 
bridge is nlso known [7]. 



Rg, I. Strucrurc of ICp~Yb-I-YhCpll‘ Kp n = l.34MclSi),C,H a) union: for simpliciry. iill disordcrcd SiMs, groups are drawn w ordered 

Two Cp:Yb fragment are rotated with respect to one 
another around the Yb-I-Yb fragment. Such a pculiar- 
ity was also found in the above-mentioned F-bridged 
Yb complex (71, The dihedral angle between the 

, B, C. D arc centmids of 
Yb atoms) is eyuul to 





fmnd for one of them (at Si(4) atom) and a number of 
weak p&s in the difference Fourier synthesis which 
cm be related to a number of Me group sets were found 
in rhe vicinity of other SiMe, groups. Two silicon 
atoms. Si(2) ~IXI Si(5). were found to occupy two 
positions with their own sets of Me groups each. These 
sjljcon atoms have different site occupation factors (0.65 
and 0.36 for Si(2) and Si(2A) and 0.52 and 0.47 for 
Si(5) and Si(SA)). The distances between Si(2) and 
Si(2A) as well as between Si(5) and Si(SA) are close to 
1 ,k and the bond angles at the corresponding parent 
C(Cp) atom were found to bc significantly irregular. 
Attempts to restrain each of these pairs of the silicon 
atoms in single geometrically regular positions even 
with a soft folerances resulted in (I ) increase in R index 
iR, 0.M. wR? 0.2263), goodness-of-fit ( I .525) 
and mean square atomic displacements (U 1 tar Si(2) 
and Si(5); (2) instability of least-squares refinement for 
other carbon atoms; and (3) appearance of high residual 
peaks of electron density in the positions corresponding 
to previous positions of these Si atoms (Si(2) and 
Si(2A) as well as Si(5) and Si(SA)). Similar but less 
significant distonion of the Si-C-C angles at C(Cp) 
was also observed in dimeric Sm and Yb complexes 
where each lunthanide arom bears two his SiMc,-sub- 
stituted Cp I [I I], Apparently, we have here an 
example of ral non-rigidity which was earlier 
observed for and Au( 1) compounds (20-X]. 

I&tst=squures refinement was curried out in the 
nisotropie Mppr~xim~ti(~~ for ull atoms except Me 
roups ut dkordered Si utoms, BWIIUSL’ of hi 

motion of the most of Me 
not irucounkd in the fin 
raiduul electrrm den&y wre Ioatted in the vicinity oi’ 

)up und heavy ar~trtt~+, 
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