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An ORTEP drawing of 1 showing its disorder among two positions (73 and 27 % occupancies).

Ge4, Ge5, Ge6, and Ge9 were refined as common for the two orientations.



S2

ORTEP drawings of the two orientations of 1 as separate species (thermal ellipsoids at the 50 %
probability level) showing the hydrogen.

A spacefilling drawing of 1 (Ge9: purple, Fe: orange) showing how the cyclopentadienyl planes
of the two ferrocene substituents are offset from each other to avoid bumping into each other.
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Mass specs of ethylenediamine reaction mxitures of K4Ge9 reacted with: a) PhC CH, b)
tBuC CH, and c) 4-MeO-PhC CH.
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Mass spectra of ethylenediamine reaction mxitures of K4Ge9 reacted with: a) PhC CPh, b)
PhC=CHBr, and c) PhC(Br)=CH2.
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1H NMR of [K(2,2,2-crypt)]2[FcCH=CH-Ge9-CH=CHFc]•1.5py•0.5en (after complete solvents removal) dissolved in d5-pyridine.
The section 7.0 – 7.4 ppm of the two protons Ha and Hb at the double bond is expanded in the insert.  It shows that the coupling
constant of the two protons is 13 Hz and this corresponds to a cis-isomer.  The pairs of protons labeled Hc and Hd show single peaks
(possibly switched) which indicates that these protons are equivalent in solution by fast flipping of the ferrocenes around their exo-
bonds.
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A section of the 1H NMR of the solid product of the reaction between K4Ge9 and Fc-C CH carried out in ethylenediamine after
removal of the solvent and subsequent dissolution in d5-pyridine.  The disubstituted cluster [FcCH=CH-Ge9-CH=CHFc]2- is the major
product but some monosubstituted [FcCH=CH-Ge9]

3- is clearly visible.  The pairs of protons at the double bonds in both species show
the same coupling constant of 13 Hz and indicate cis-isomers for both.
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The substituted clusters [FcCH=CH-Ge9-CH=CHFc]2- in the partially refined structures of the

solids crystallized from ethylenediamine with a) 2,2,2-crypt and b) 18-crown-6 ether as

sequestering agents.  Notice that the ferrocenes in both anions are in anti geometry with respect

to the approxomate plane of the pair of double bonds, i.e. one points towards the viewer while the

other points away.  The ferrocenes in 1, on the other hand, are in syn geometry pointing in the

same direction.


