Chemistry, 450 Exam 3. In-Class Part

Name k’eg

()(20 points) The following electron transfer reactions are arranged in order from slowest to
fastest. Explain the order.

[Co(H20)612*(aq) + [Co(H20)613* (aq) - > [Co(H20)613*(aq) + [Co(H20)612*(aq)

[Ru(NH3)6]3* + [Ru(NH3)g]4+ ----- > [Ru(NH3)6]4* + [Ru(NH3)6]3+

[Co(H20)612* (aq) + [Co(1)6]3~(aq) -~ > [Col(H20)5]2*(aq) + [Co(H20)612+ (aq)
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(10)(30 pts) Read the paper “Asymmetric Catalysis with Chiral Ferrocene Ligands” , (Hou et
al.Acc. Chem. Res. 2003, 36, 659-667) and answer the following questions.

(a) How and why are ferrocene’s used in asymmetric catalysis? @,/m Cog Co /;p
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(b) How dramatically can using a chiral ferrocene affect the products in a chemical reaction
(with example)? AL Pl
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(¢) In the article, tuning the electronic properties of the polymer was discussed. What were
they talking about? How do sterics and electronics affect the products of the reactions
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(9)(20 points) Carbon monoxide does not bind well to either early transition metals or late

transition metals. It does bind well to transition metals in the middle of the d-block. Use
Ligand-field theory and HSAB theory to explain these observations.
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(2)(15 points) Explam what the Marcus Inverted rggl n of electron transfer is.
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(3)(10 points) Why do hard a;:éds bond better to hard bases than soft aci

Breanse b aeds arent piansbly T, oo bos? Hhe i Wf

WVMJ Hard buses W% pood i bmds a5l
5&‘%{‘ 5456% /ﬂ\fﬂﬂ‘s 7/:94 )(%/z éy/\,/é Zﬂ"/ﬂ/ (mM/Wa(ﬁ

(4)(20 points) Give an example of each of the following and use it in an appropriate acid-base
reaction

(a) Usanovich acid Fa
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(b) Lewis base ,‘A/Hg
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(c) Bregnsted-Lowry Acid HC(
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(d) Arrhenius Base
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Chem 450 Exam 3. Take-Home Part Due Tuesday, December 4
Name I;(Q//;

(7)(20 points) How can electrons transfer across large distances in biological systems (such as
respiration) when the only path is through saturated orgamc chains?
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of increasing rate. You may use the tabl¢ of standard reduction potentials from your analytical
or general chemistry book. Explain ygur ordering.

(8)(20 points) For the following oute?re electron transfer reactions, arrange them in order
%

Reaction

2+ > Fe(H20)6)3+ + [V(H20)613+

[Fe(H20)6)2* + [V(H20)6
[Fe(H20)6]2+ + [Ii'EHzo>6]2+ N> Fe(H20)613+ + [Ti(H20)6]3+
/

[Fe(H20)6]2* + [Ce(H20)6]4+ -—-> Fe(H20)613+ + [Ce(H20)6]13+



(5)(25 points) Describe at least two systems of oxygen transport found in animals.
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(6)(15 points) Describe at least one system your body uses to remove toxins.
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