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Question 1:

1) Draw the reaction schemes of [CpsLa] and [Me*Cp;U] with CO. Explain the origins
of the observed differences in reactivity.

2) Describe the bonding between the metals and CO in the products of these
reactions and suggest possible techniques that allow to elucidate the bonding in

these complexes.
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Question 2:

1) Indicate the two major reaction patterns in organometallic actinide chemistry

2) Draw a possible mechanism for the following catalytic reaction
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Question 3:

1) For the six complexes below assign the oxidation state of the uranium atoms
and of the N atoms. Describe what type of reaction is occurring in each case.

Si'BuMe, Si'BuMe,

N=N free 1.0975 A

Me,'BuSi Si'BuMe, Me;'BuSi,
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Question 4:

1) Identify the products of the reaction of the U(lll) complexes represented below
with carbon dioxide, describe the reaction and and explain the difference in

reactivity.
Ad
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> U THF ——> BuO 3S|O7 —OS|(OtBu) -S>
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R = SiiPr

=PFL



Question 5:

1) What type of reaction is shown below? Describe the catalytic mechanism of the
reaction.

HzN )n
et /
/ Ln-CH(TMS),

=PFL



Question 6:

2) Identify the mechanism of the following lanthanide catalysed reaction

X
B

H,
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Question 7:

1) Draw the structures of the products of the following reactions and suggest
possible reasons for different reactivity.

1\163
Me;C +3K
+ 2 (18-crown-6)
i a CMe3 CeHg -
CI\IC3
Me,C
(,Nlt:;
SiMe;
+3K
+2 (18-cr0wn-6)
CgHg -
Me;Si : § SiMe;
Ln = Ho, Er

=PrL



Question 8:

1) In the two redox reactions below the oxidation state of the metal is unchanged.
Can you explain how is the substrate reduced?

5 76: \ PhaP=Se, THF _ < THF %\

-Ph,P Sm—Se—3Sm
THF y

#
X

Indicate the name of the type of reaction above and the additional product.

=PrL



Question 9:

1) The following reagents are commonly used as catalysts in organic synthesis.
Indicate for each compounds its activity as catalyst (oxidizing agent, reducing
agent, Lewis acid, etc ) and give an example of a reaction.

a) (NH,),Ce(NO;), b) Ln(OTf), v) Sml,

=PFL
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]W On the exam day you need a periodic table
( and a calculator but NO phones and
NO access to internet is allowed

You can also bring a one side A4 page
with your notes
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