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the effect of all, due to the customary greater importance of d,-$, interactions relative to 

those of the c',-Q1 type. In this event, a metallic species with contracted dT orbitals (i.e., 

a small metal or one in a high oxidation state) would likely favor top-side bonding (viz., z), 

whereas one with diffuse dv orbitals could engage in better overlap on the endo face (cf ,Q). 

4, B !2 

Because both hypotheses predict that an Fe(I1) atom may prefer to coordinate to ,J, from its 

exo surface in direct contrast to the stereoseZectivity of electrophilic cqtwe, preparation 

of the ferrocene derivative was undertaken.' Sequential reaction of isodicyclopentadiene with 

ethylmagnesium bromide and Fe(II)(acac)z(py)2 in xylene solution (2 days as 2O"C, 1 h at 65- 

70°C) resulted in 33% conversion to a single ferrocene (@) which was isolated as golden plates, 

mp 167.5-169"C, from acetone. Its 200 MHz 'H NMR spectrum [(CDCl,) 6 3.95 (s, 2 H), 3.74 (s, 

4 H), 2.85 (s, 4 H), 2.28 (d, J = 8 Hz, 2 H), 1.74-1.69 ( m, 4 H), 1.35 (d, J = 8 Hz, 2 H), 

1.02-0.95 (m, 4 H)] proved to be inadequately diagnostic of stereochemistry. When no crystals 

suitable for X-ray analysis could be grown, the analogous reaction was applied to its dehydro 

congener, tricyclo[5.2.1.02~"]deca-2,5,8-triene. The only detectable ferrocene was isolated 

as large yellow-brown prisms, mp 162.5-163.5"C, ' and identified as 1 by X-ray diffraction 

studies. Furthermore, catalytic hydrogenation of z over 10% palladium on charcoal afforded 

Q,, thereby establishing a common stereochemical infrastructure in the two complexes. 

H2,W-C 

-&z 
Fe 

Data collection forl was carried out at room temperature on an Enraf-Nonius CAD-4 dif- 

fractometer and the structure was solved" by MULTAN 82." As the ORTEP drawing in Figure 1 

reveals, the two CloHs residues are enantiomerically related and possess individual pseudo- 

mirror planes. The two cyclopentadienide moieties are fully planar and virtually parallel to 

each other (dihedral angle = 3.6"). The centers of the five-membered rings are 3.31(7) i 
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Figure 1. A computer-generated perspective 
side view of the final X-ray model of l. 

Figure 2. A computer-generated perspective 
top view of the final X-ray model of 1. 

apart, mirroring the situation in ferrocene itself,"' with the Fe atom eauidistant between them. 

When the sandwich complex is viewed from above (Figure 2), one set of cyclopentadienide 

carbon atoms is seen to be positioned almost directly above the other. This effect, which may 

be the norm for ferrocene systems,12y13 is best reflected in the torsion angle of 60" observed 

between the C(ll)-C(15) and C(21)-C(25) bonds. Since the distance between C(10) and C(20) is 

large (4.287 i) and vander Waal compression is not at issue, steric factors appear unimportant. 

The proximity of the two methano carbons may arise from intermolecular crystal packing forces 

and/or intramolecular attractive (London) forces. 

A final point of interest is the dihedral angle relationship of the ethano bridge [the 

C(16)-C(15)-C(ll)-C(19) plane] to the cyclopentadienide moiety in the top half (10.1") rela- 

tive to the state of affairs in the lower segment (0 = 9.3"). All of the other bond angles 

and distances are normal. 

With establishment of the three-dimensional structure of 1, specific attention must next 

be given to isodicyclopentadienide complexation with low valent metals of larger atomic dimen- 

sions. In question is whether a crossover to below-plane stereoselectivity will develop or 

above-plane preference will persist. We hope to report on these developments in the near 

future. 
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Note Added in Proof: Subsequent to the submission of this paper, Professor P. D. Bart- 

lett called to our attention the fact that the corresponding nickelocene was prepared 

several years ago [Scroggins, W. T.; Rettig, M. F.; Wing, R. M. Inorg. aem. $9$$, 15, 

13811 and shown by X-ray analysis to involve above-plane complexation to both halves, 

in agreement with our theoretical analysis. 
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