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Abstract:
The [(NBD)RhC1]2 catalyzed valence isomerization of quadricyclane (Q) and the reactions of
(PhCN)2PdC12 with cyclopropane in a series of rigid systems were investigated. A detailed kinetic
study of the Rh(I) catalyzed reaction of Q revealed that this was an unusually complex reaction. Two
products were observed from this reaction, norborna-diene (NBD) and a bis(norbomadiene) (HCD).
These products formed via parallel reactions from a common intermediate. Significant solvent effects
on the rate constant were observed. In CDCl3, the reaction rate was inhibited by substrate at all
temperatures, unaffected by NBD at 37°C and enhanced by NBD at low temperatures. Four different
catalysts were shown to be operative in this system under different conditions. NBD exchange with
[(NBD)RhC1]2 was shown to proceed by a dissociative mechanism. A reaction scheme was proposed
and fitted by a computer modeling technique to accommodate the major features of this reaction.
Activation parameters for this system were determined and compared for different reaction conditions
in which different catalysts were operating. Evidence is presented which rule out the concerted and
Lewis acid mechanisms. The “cheleotropic" mechanism is consistent with all results.

(PhCH)2 PdC12 was shown to effect facile rearrangements of a series of 4 substrates with exo- and/or
endo-cyclopropanes in tri- and tetracyclic systems. A new Pd complex was characterized and
stereochemistry determined. The hydrocarbon was readily displaced by Ph3P to produce a diene
product. Stereospecific 1,3 chloropalladations and 1,2-H migrations were observed and a detailed
mechanism was proposed. A correlation between the stability of 1,3-chloropalladation adducts and the
stereochemistry of the Pd,Cl addition was observed and discussed. Cis-chloropalladation adducts
appear to be generally unstable and to result in catalytic reactions whereas trans-adducts are generally
stable and isolable. 
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