Chem 723
Transition Metal Organic Chemistry Mid Term Exam 2000

1) For each of the complexes below:  a) Assign a formal oxidation state to the metal  b) determine a total valenc shell electron count for the complex, ie 18e, 16e, etc (Show your work to arrive at this answer) and c) order them according to expected CO stretching frequency (1) highest, (3) lowest.

2) [image: image1..pict]
3) Provide an explanation for the fact that the ethylene C-C bond in the complex on the left below is 1.37A and the one on the right is 1.46A (Use orbital pictures as part of your answer).  Given that typical C-C single and double bond lengths are 1.54A and 1.34A, what valence bond representations are most accurate for these 2 complexes?
(C2H4)PtCl3




(PPh3)2Ni(C2H4)

4) Based on metal electron count and total valence electrons predict the shape (geometry) of these complexes.  Which of the following complexes is likely to oxidatively add H2 the fastest?  Why?  Rank the set from expected fastest (1) to slowest (3) for oxidative addition of H2.

Ir(Cl)(PPh3)2CO
Ir(Cl)(PPh3)(CO)2
Rh(Cl)(PPh3)(CO)2
5) As we discussed in class, Wilkinson’s catalyst (in addition to being a hydrogenation catalyst) can be used to decarbonylate aldehydes.  Propose a mechanism for this process and provide the name of the reaction occurring in each step, ie oxidative addition, etc.  The process is not catalytic in rhodium, what is the rhodium product of this process?  What do you think would be the effect on this reaction of running it under CO pressure?
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6) Rationalize the observed organic product via mechanism.  COD is 1,5-cyclooctadiene, a neutral 4e donor ligand. Provide the name of the reaction occurring in each step, ie oxidative addition, etc as above.

[image: image3..pict]6) The proton NMR spectrum of (2-tetramethylallene)Fe(CO)4 at –60oC and 30oC are shown below.  Rationalize the spectral changes observed in terms of a dynamic intramolecular process.  Make sure you draw an accurate stereochemical picture of what tetramethylallene, Me2C=C=CMe2, looks like before you answer this question

