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FINAL EXAMINATION
December 20, 2006
19:00-22:00
Instructor: Sébastien Robidoux

Name:_____________________

Student number:_____________

Special Instructions:

-There are twelve questions. Answer only ten of them in the booklet.

-Always start answering each question on a new page.

-All questions have equal mark value.
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Question 1 How would you carry the following transformation? More than one step is necessary. You can use any organic compounds with a maximum of two carbon atoms and one functional group.

Question 2 Provide a reasonable mechanism for the following reaction. Show all intermediates, resonance forms and electron movements. Give a brief explanation for each step.
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Question 3 How would you synthesize the following molecule? More than one step is necessary. You can use any organic compounds with a maximum of three carbon atoms and one functional group.

Question 4 Grignard reagent, enolate of diethylmalonate, enolate of nitrile, carbanion of thioacetal and alkylcadmium are all examples of nucleophilic carbon atom. With structural examples show how three of these five nucleophilic carbon atoms are formed and, again with a structural examples, how the same three could be utilized in synthesis. Explain why they can be formed easily (What stabilized them?).
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Question 5 Draw full structures, including any relevant stereochemistry of the organic products expected in each of the following reactions. Make sure you put the corresponding letter beside your structure.
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Question 6 How would you carry the following transformation? More than one step is necessary. You can use any organic compounds with a maximum of six carbon atoms and one functional group.

Question 7 Explain briefly and give a structural example of the following.

a) [2+2] cycloaddition is normally a thermodynamically forbidden reaction

b) 2 examples of non-nucleophilic bases

c) Conjugate addition is favored with soft nucleophile.

Question 8 Draw full structures, including any relevant stereochemistry of the organic products expected in each of the following reactions. Make sure you put the corresponding letter beside your structure.
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Question 9 Protonation of compound A gives a mixture of products depending on the conditions used. Predict what would be the kinetic and thermodynamic products. Explain your choice and provide conditions needed for the preferential formation of the each product. Draw an energy diagram showing energies for the two products, enolates and transition states. Explain what is meant by a reaction under thermodynamic control and under kinetic control.
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Question 10 The following reaction gives only one product among the four products shown. Predict what is that product and provide a reasonable mechanism for its formation. Explain why does only one product form. (You do have to explain how the three other products would be formed, but you do not have to provide a mechanism for these three products.)
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Question 11 Provide a reasonable mechanism for the following transformation. Show all intermediates, resonance forms and electron movements. Provide a brief explanation for each step.

[image: image9.emf]reflux


THF


THF


L


K


J


H


1)


Raney


Nickel


BF


3


Excess CH


3


SH


O


O


CH


3


I


L


D


A


T


H


F


2 EtI


2NaOEt


CH


2


Cl


1 BuLi


1 NaH


I


N


a


O


H


 H


e


a


t


Excess CH


3


NO


2


O


O


C


H


3


I


H


N


a


H


T


H


F


G


F


H


3


O  0


o


C


E


t


2


C


u


L


i


E


1


1


N


H


O


H


D


C


2) H


3


O  0


o


C


A


B


O


O




reflux

THF

THF

L

K

J

H

1)

Raney

Nickel

BF

3

Excess CH

3

SH

O O

CH

3

I

LDA

THF

2 EtI

2NaOEt

CH

2

Cl

1 BuLi

1 NaH

I

NaOH Heat

Excess CH

3

NO

2

O O

CH

3

I

H

NaH

THF

G

F

H

3

O  0

o

C

Et

2

CuLi

E

1

1

N

H

O

H

D

C

2) H

3

O  0

o

C

A

B

O O


Question 12 If isomer A is heated to about 100oC, a mixture of isomers A and B is formed. Explain why there is no trace of isomer C or D.
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