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FOURTH YEAR, FIRST SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF SCIENCE (CHEMISTRY) 

 
SCH 3402: STEREOCHEMISTRY & REACTION MECHANISMS 

  
DATE: DECEMBER 2019           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Define the following terms; 

(i)  A conformation       (2 Marks) 

(ii)  Enantiomeric Excess       (2 Marks) 

(iii)Specific rotation       (2 Marks) 

(iv)  Constitutional isomers      (2 Marks) 

b) Discuss the differences between enantiomers and diastereomers.  (4 Marks) 

c) The specific rotation of (S)-2-iodobutane is -15.90o. Determine the % composition of a 

mixture of (R) and (s)-2-iodobutane if the specific rotation of the mixture is -3.18o. 

(4 Marks) 

d) Draw a tetrahedral representation of (R) - 2- chlorobutane.   (4 Marks) 

e) (i)  Does cis-1,2-dimethylcyclobutane have any chirality centers.  ( 2 Marks) 

(ii)  Is it chiral?        (2 Marks) 

f) Which of the following compounds are chiral? Draw them and label the chirality centers. 

(i) 2,4- Dimethylheptane       (2 Marks) 

(ii)  5-Ethyl-3,3-dimethylheptane      (2 Marks) 

(iii)Cis-1,4- Dichlorocyclohexane     (2 Marks) 
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QUESTION TWO (20 MARKS) 

a) Carboxylic acids (RCO2H) react with alcohols (R’OH) to form esters (RCO2R’). Suppose 

that (±) −lactic acid reacts with CH3OH to form the ester, methyl lactate. 

  

CH3CHCOH  + CH3OH CH3CHCOCH3 + H2O

OHO Acid
catalyst

Lactic acid Methanol Methyl lactate  
 

(i)  What stereochemistry would you expect the product(s) to have? (4 Marks) 

(ii)  What is the relationship of the products?    (4 Marks) 

b) Does the following compound have the R or S configuration?   (4 Marks) 

 

          

Cl

 

c) A solution of 0.5g of (-)-epinephrine dissolved in 10ml of dilute HCl was placed in a 

20cm polarimeter tube. Using the sodium D line, the rotation was found to be -5.0oat 

25oC. Determine the specific rotation of epinephrine.   (4 Marks) 

d) Complete the following reaction.      (4 Marks) 

 

CH3CH2
C

CH3

O

H H

H H

add H2 from bottom

add H2 from top

 

QUESTION THREE (20 MARKS) 

a) Convert the Fischer projection to a perspective formula.   (4 Marks) 
 

CH3CH2

H

Br

CH3
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b) Explain how R and S configuration are related to (+) and (-)  (4 Marks) 

c) A 1.20g samples of cocaine, [�]� = −16, was dissolved in 7.50ml of chloroform and 

placed in a sample tube having a pathlength of 5.00cm. What was the observed rotation? 

          (6 Marks) 

 

N
CH3

C OCH3

O

O
C

O
Cocaine

 

d) If you are presented with a compound with n number of chiral carbon atoms, explain how 
you can predict the maximum number of possible stereoisomers.  (4 Marks) 

QUESTION FOUR (20 MARKS) 

a) Discuss briefly the importance of stereochemistry in drug design.  (10 Marks) 
b) Which of the following objects are chiral and which is not? (A basketball, a fork , wine 

glass, a golf club, a spiral staircase, a car door, a chair, a pair of scissors. (7 Marks) 
c) Ertythronolide B is the biological precursor of erythromycin, a broadspectrum antibiotic. 

How many chirality centers does erythronolide B have? Identify them. (3 Marks) 

  


