FACULTY OF ARTS AND SCIENCE

CHEMISTRY AND BIOCHEMISTRY DEPARTMENT

CONCORDIA UNIVERSITY

CHEMISTRY 221/2 SECTION XX

Final EXAMINATION
December 21, 1998
19:00-22:00
Instructor: Sebastien Robidoux

Name:_____________________

Student number:_____________

Special Instructions:

-There are twelve questions. Answer only ten of them.

-All questions have equal mark value.

Question 1 Explain why the addition of Br2 to cyclohexene gives a racemic mixture of 1,2-dibromocyclohexane.

Question 2 

Explain and provide examples for the effect of the nucleophile in SN1 and SN2 reactions.

Question 3 Explain briefly and give a structural example of the following.

a) Sigma and pi bonds ((, () in an alkyne.

b) 1,3 diaxial interaction between a methyl and hydrogens in methylcyclohexane

c) 

Question 4 This is the structure of strychnine, there are 6 stereogenic centers. Indicate clearly where they are and label any three of them using the Cahn-Ingold-Prelog sequence rule (R or S).
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Question 5 Propose a reasonable mechanism, showing all intermediates and electron movements, to account for the observation that reaction of 3,3-dimethyl-1-butene with HCl yields 2-chloro-2,3-dimethylbutene as the major product.
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Question 6 Consider the following structures

[image: image3.wmf]C

O

O

H

C

O

O

H

H

C

l

H

C

l

H

C

l

H

C

l

H

O

O

C

C

O

O

H

C

O

O

H

C

O

O

H

H

C

l

C

l

H

C

O

O

H

C

l

H

C

O

O

H

C

l

H

A

B

C

D


Assign all the possible pairs as enantiomers, diastereoisomers or the same compound. 

A and B are       , A and C are      ,... C and D are      , etc.

Question 7 Propose a mechanism, showing all intermediates and electron movements, for the reaction of 1-butene with HCl.

Question 8 Draw full structures, including any relevant stereochemistry of the organic products expected in each of the following reactions:
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Question 9 How can you do the following transformations. Indicate the reagents used, the product of each reaction and the order of the reactions. More than one step might be necessary.
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Question 10 Draw the energy diagram for the following exothermic reaction. Identify the reactants, intermediates and product with the proper stereochemistry. Indicate the (G(, (G, the intermediates and the transition states level on the energy diagram.

Nucleophilic substitution
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Question 11 For the molecules of your choice, describe and illustrate the transition state of a bimolecular elimination reaction, E2, and the orbitals concerned.

Question 12 

a) Give and name all the compounds resulting from the radical monobromination of 2,3-dimethylpentane. Indicate the major and the minor products.

b) Write the mechanism of this reaction identifying the initiation, propagation and termination steps, for the formation of one of the products.
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