
CHEM 462         M. Darensbourg 
 

 

Sept. 12th Worksheet—Tolman Parameters and predictions.   

1. Order the following phosphines from largest to smallest: 

P(OEt)3 PPh3 PPr3 PCl3 PPhCy2 

 

2. Order the following phosphines from best -acceptor to worst -acceptor: 

P(OEt)3 PPh3 PPr3 PCl3 PPhCy2 

 
3. For each of the following pairs of metal complexes, which should have the highest 

average carbonyl IR stretching frequency.  Why? 
 

a)  CpFeBr(CO)2   -or-   CpRuCl(CO)(PMe3)   

 

b)  MnCl(CO)5    -or-    Cr(CO)6   
 

c)  (3-allyl)Co(PPh3)(CO)2   -or-   (3-allyl)Co(PMe3)(CO)2 
 

d)  [Rh(CO)2(P(OPh)3)2]+   -or-    Rh(CH3)3(CO)(dmpe) 

 

e)  Mo(CO)4(PMe3)2    -or-    W(CO)4{P(OMe)3}2 

 

f)  CpRe(CO)2{P(OMe)3}    -or-    Hf(O)Cl2(CO)(PEt3)2 

 
4. Which of the following complexes will have the highest CO stretching frequency in 

the IR?  Why? 

A) [Mn(CO)3{P(OPh)3}3]
+

 

B) W(CO)3(PEt3)3 

C) [(PF3)Ag(CO)]
+

   

 

5. Which of the following complexes will have the lowest CO stretching frequency in 

the IR?  Why?    A) Ni(CO)(PMe3)3    B) Fe(CO)4(PPh3)   C) 

[Re(CO)2{P(OMe)3}4 


