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1. (20 pts)  For each of the following pairs of metal complexes, circle the one that will have the highest CO 

stretching frequency.  Briefly discuss your reasoning for each case. 
 
a)     CpRe(CO)3      -or-     Cp*Mn(PEt3)(CO)2   
 
 
 
 
 
b)     W(CH)Cl2(CH3)(PMe3)(CO)     -or-       Ta(NR)(CH3)(CO)2[P(OMe)3]2  
 
 
 
 
 
c)       PtCl4(CO)2       -or-        [PtBr3(CO)]−     
 
 
 
 
 
d)       [Co(CO)4]−      -or-        [V(CO)6]−   
 
 
 
 
 
e)        CoF3(CO)3      -or-       Cp*Mo(NO)(CO)2  
 
 
 
 
 
 
2.  (20 pts)  For each of the following pairs of metal hydride complexes, circle the one that should have the 

lowest pKa value.  Briefly discuss your reasoning for each case. 

a)    Cp2Zr(H)(Br)      -or-        [CpMo(H)(CO)3]+   
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b)    H2Ru(C≡NCH3)2(CO)2       -or-        H2Ru(PMe3)2(CO)2      
 
 
 
 
 
c)    Cp2V[P(OCF3)3](H)       -or-       [Cp2W(H)]− 
 
 
 
 
 
d)    HRh(CO)(PCy3)2       -or-       HCo(CO)(PMe3)2 
 
 
 
 
 
e)    [HOs(PMe3)(dmpe)2]+      -or-       HRe(CF3)2(CO)2[P(OMe3)3]2   
 
 
 
 
 
 
4.  (10 pts)  Consider Cp2Rh2[μ-(CF3CCCF3)](CO)(CNR) shown on page 7 of the Alkene/Alkyne chapter.  

The Rh-Rh bond distance is 2.67 Å strongly indicating the presence of a covalent bond between the two 
rhodium atoms.  (a) (5 pts) show the electron-counting for this complex including Rh oxidation state, 
ligand charges, # of e- donated, etc.  Only one Rh center needs to be counted since both the CO and 
C≡NR ligands are neutral 2e- donors making the complex electronically symmetrical from an electron 
counting viewpoint.  (b) (5 pts)  Why does the alkyne ligand orient parallel to the Rh-Rh bond?  From an 
organic hybridization and bonding viewpoint how should the “alkyne” be considered?  Draw a simple 
orbital picture showing how the filled “alkyne” orbitals are overlapping with the empty Rh orbitals (use 
the diagram below as a starting point, ignore all other ligands).  

 
 
 
 


