Bastin — Exam #2

Fall 2007

1) (7 pts) Given the following reaction coordinate diagram for the reaction of A to give D,
answer the following questions:
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Free energy
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Prog}’ess of the reaction

How many intermediates are there in the reaction? Identify them with
an I on the diagram.

How many transition states are there? Identify them with a TS on the
diagram.

What is the fastest step in the reaction?

-0
Which is more stable, A or D?

D

What is the reactant of the rate-determining step?

N

Is the first step of the reaction exergonic or endergonic?
enderaanie
Is the overall reaction exergonic or endergonic?
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2) (5 pts) What are the dihedral angles between the methyl groups in the following two

compounds.
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3) (20 pts) Provide either the name or the structure for the following compounds.

(a) (f) tert-Butylamine
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(g) cis-1,2-Cyclopentanediol
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(1) 1,5-Dibromo-2,2-dichloro-4-ethyl-4-
methyl-3-hexanamine
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4) (12 pts) Draw an energy versus dihedral angle plot for the conformations of 2,3-
dimethylpentane about the C2—C3 bond.
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5) (8 pts) Alcohol dehydratlon and alkene hydrz;ﬁon is an equilibrium process.

OH
H,0*

(a) Suggest experimental conditions that will favor cyclohexene.
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(b) Suggest experimental conditions that will favor cyclohexanol.
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6) (7 pts) Draw the curved arrow mechanisms for the following transformations. Also designate
the Lewis acid and Lewis base in each reaction. Be sure to add any needed lone pairs to the
structures. Just add the arrows and lone pairs to the provided drawings.

a)
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Cl
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7) (10 pts) It is often said that the fert-butyl group locks the molecule into the form with the
tert-butyl group equatorial. Is this a good way to put it? Why or Why not?
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8) (10 pts) Draw the chair conformations of 1,1,3-trimethylcyclohexane. Which conformation
is more stable? Expain. By how much energy? Be sure to calculate the strain energy for
each molecule given the following information: a Me/H 1,3-diaxial interaction costs 0.9
kcal/mol, a Me/Me 1,3-diaxial interaction costs 1.8 kcal/mol, and a Me/ring gauche
interaction costs 0.9 kcal/mol.
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9) (9 pts) Is tert-butoxide anion a strong enough base to react with water? In other words, can a
solution of potassium ferz-butoxide be prepared in water? Be sure to show and explain your

work.
Potassium fert-butoxide tert-butyl alcohol
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10) (12 pts) The following compound can become protonated on any of the three nitrogen atoms.
One of these nitrogens is much more basic than the others, however.

a) Draw the important resonance forms of the products of protonation on each of the
three nitrogen atoms. Be sure to treat each protonation as separate, non-

. consecutive reactions. % s
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b) Circle the nitrogen atom that is most basic.
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