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second [I ,5] sigmatropic shift in 4 would give 8 or 9. Of these, the latter isomer is stereochemically 

incapable of yielding a cycloadduct. Compound 8 can in principle yield the cycloadduct IO, which also 

shows low bond bending strain (1.9 Kcal/mole). Finally, none of the intermediates which result from two 

successive [1,5] sigmatropic rearrangements in one cyclopentadienyl ring and either one or two such 

processes in the second, is capable of giving a cycloadduct. 
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The structure of the cycloadduct, derived from ‘H NMR spectral analysis, may be shown to be best 

represented by 5, since the product shows the presence of two dicyclopentadiene” bridgehead protons and of 

only one bridging methylene proton, thus excluding structures 6 and 7. Structure IO is excluded since the 

product shows typical long range coupling between the exo- and endo-methylene protons at C, and a proton at 

C 11P. 
aE% . Further HETCOR and COSY experiments provided full assignments for carbon and proton resonances, 

in accord with structure 5. l2 Thus 4 formed from the initial coupling product 3 by a single sigmatropic 7 1 
rearrangement, is irreversibly trapped as its cycloadduct, precluding further sigmatropic change and the 

formation of the closely related product IO. 

The cycloadduct 5 can be shown to undergo thermal reversion in refluxing decalin solutions. 

Thus, when 5 (0.16 mmol) is heated in decalin soiution at 190” for 20 hours, in the presence of sodium 

hydride (34 mmol). and the mixture is subsequently treated with anhydrous ferrous chloride (1.6 mmol), the 
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unique bridged ferrocene IIrs is formed (22%). An examination of the structure and chemistry of II an 

the use of 5 in the preparation of polymeric cofacial metallocenes is in progress. 
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12. 'H-'H homonuclear correlated 2-D (COSY) and *H- 13C heteronuclear correlated 2-D (HETCOR 

were performed using pulse sequences and parameter sets supplied by Varian VMX version 6.2 

For numbering, see structure 2. 

lH NKR (300 MHz, CDCl,); 2.07-2.17 (d of d of m, lH, J,, 1y - 18.0 Hz, J,, 3a - 3.6 Hz. 

2.91 (M, lH, H,). 2.92-2.98 (H, lH, Hz.), 3.11-3.17 (H, lH, H,), 3.11-3.23 (d of d of m, 1 

18.0 Hz, J,, j. - 2.4 Hz, H,,), 3.23-3.26 (m, 1H. H,,), 5.52-5.58 (d of d of a, lH, J, 3 - 

2.1 Hz, Hz), 5.62-5.68 (d of d of m, 1H. J,,, - 6.0 Hz, J - 2.1 Hz, Hz), 6.25-6.30 (d of d 

J 5.6 - 6.0 Hz, J, 4 - 3.3 Hz, J, , - 0.9 Hz, H,), 6.33-6.38 (d of d of d, lH, J,,, 1 6.0 H 

Hz, J, , - 0.9 Hz, Hs), 7.19-7.23 (m, lH, ArH), 7.35-7.41 (m, 3H, ArH), 7.59-7.65 (m. lH, 

7.71 (m, lH, ArH). 

13C NMR (75 MHz, CDCl,); 34.21 (C7a), 34.99 (Cl), 52.24 (C4), 54.61 (C7), 64.17 (C8), 6 

117.51 (Ar), 124.17 (Ar), 125.33 (Ar), 125.50 (Ar), 125.62 (Ar), 126.52 (Ar), 129.53 (C2), 

133.67 (Ar-quat.), 133.85 (C6), 135.74 (Ar-quat.), 138.48 (Ar-quat.), 138.95 (C5), 145.35 

13. 'H NI4R (300 MHz, CDCl,); 4.23 (t, 4H, J - 1.8 Hz, Cp), 4.29 (t. 4H, J - 1.8 Hz, Cp), 7. 

7.5, 8.4 Hz ArH,,,), 7.61 (dd, 2H, J - 7.2, 1.5 Hz ArH,,,), 7.89 (dd, 2H J - 8.4, 1.5 Hz A 

13C NMR (75 70.02 71.38 MHz, CDCl,); (Cp), (Cp), (Cp-quat), 86.94 116.46 (Ar-quat). 124.17 

124.21 (Ar-quat), 128.82 (Ar), 130.90 (Ar), 131.39 (Ar-quat). 
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