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CHM 138H 

INTRODUCTORY ORGANIC CHEMISTRY I 
 

TERM TEST 2 

November 19th 2012 
 

TOTAL MARKS: 70 
 
 
 
NAME (PRINT):  ___________________________        Student #:  ______________________ 
 

TUTORIAL GROUP #: T________ 
 
 
 
 
 

 Answer all questions in the spaces provided on the accompanying answer sheet.  
It is attached to the back of the test paper.  You may detach the answer sheet.  
Nothing written on this question sheet will be marked. 

 
 PRINT YOUR NAME, STUDENT NUMBER, and TUTORIAL GROUP 

NUMBER on this test paper and on the answer sheet.  Write all answers in  
blue or black ink. 

 
 You may use unboxed molecular models. Calculators are not permitted. 
 
 A periodic table is included on page 5 of the test. 
 
 At the end of the test, place the answer sheet inside the test paper and HAND 

BOTH IN. 
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Part I. (20 marks) - Multiple Choice Questions (2 marks each) 
 

Lanosterol is an intermediate in the biosynthesis of cholesterol. Questions 1 and 2 are about this 
molecule. 
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1.  The degree of unsaturation of lanosterol is  
      (a)  5    (b)  6  (c)  7           (d)  8        (e)  9 
 
2.  The number of chiral centres (stereocentres) in lanosterol is 
      (a)  5    (b)  6  (c)  7           (d)  8        (e)  9 
 
Questions 3 – 6 are about the five reactions (A, B, C, D and E) shown below; questions 7 – 9 are 
about the starting materials (a, b, c, d and e) in these reactions. 
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3.  Which of the five reactions shown above is an addition reaction? 
      (a)  A and B    (b) D and E  (c)  A and D    (d)  C only        (e)  A only 
 
4.  Which of the five reactions shown above is a rearrangement reaction?  
     (a)  B only     (b)  E only       (c)  B and C    (d)  C only    (e)  B and E   
 
5.  Which of the five reactions shown above creates an additional chiral centre (stereocentre) in   
     the product? 
      (a)  A and B (b) A and D (c) D only    (d) C only   (e) E only 
 
6.  Which of the five reactions shown above is an elimination reaction? 
      (a)  A and B (b) A and D (c) D only    (d) C only   (e) E only 
 
7.  Which of the five reactants shown above contains a sec-butyl group? 
      (a)   a (b)   b        (c)   c    (d)   d        (e)   e 

lanosterol 
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8.  Which of the five reactants shown above contains an amide functional group? 
      (a)   a (b)   b        (c)   c    (d)   d   (e)   e 
 
9.  Which of the following terms best describes the relationship between the two carbonyl groups   
      in d (reaction D)? 
     (a)  trans    (b)  anti        (c)  cis       (d)  gauche       (e)  coplanar 
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K = 50 H = + 30 kJ/mol

80o C

 
 
10.  Consider the “reverse Diels-Alder” reaction shown above. Based on the provided  
       thermodynamic information, which of the following two terms best describes this reaction? 

  (a)  exothermic and exergonic 
  (b)  exothermic and endergonic  
  (c)  endothermic and exergonic   
  (d)  endothermic and endergonic 
  (e)  none of the above 

 

Part II.  Short Answer Questions 
 

1.   (20 marks, 5 marks each) On the answer sheet, draw the skeletal structure of the alkene 
reactants F – J that would yield the compounds indicated as the only isolated products. 
Under the structure of each alkene that you have drawn, write “regio” if the reaction as 
shown is regiospecific. Write “syn” or “anti” if the reaction is stereospecific and exhibits syn 
or anti addition respectively. Note that each of F – J contains one alkene functional group 
only. 
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2.  (12 marks)  When vinyl cyclopentane reacts with HBr in ether, the only product isolated is    
1-bromo-1-ethylcyclopentane. This reaction and the energy diagram corresponding to the 
mechanism of this reaction are shown below. 
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(a). On the energy diagram presented on the answer sheet, label the transitions states as “T” 
and the intermediates as “I”. Circle the letter “T” representing the transition state for the rate 
limiting step. Indicate the change in free energy for the overall reaction, and also indicate the 
activation energy for the rate limiting step. 

 

(b). In the boxes on the answer sheet, draw skeletal structures for the intermediates formed 
in the reaction (note that there may be more boxes than intermediates). Label the 
structures “I1” for the first intermediate, “I2” for the second intermediate etc.  

  
 

3.  (18 marks) (a). In box A on the answer sheet, complete the template to draw a stereoisomer 
of the product formed in the reaction of trans-2-pentene with Br2 using dichloromethane 
(CH2Cl2) as the solvent. The stereoisomer must have an “R” configuration at carbon 2. 
Clearly label the chiral centre (stereocentre) at carbon 3 as either “R” or “S”. 

(b). In box B, redraw the same stereoisomer in a Newman projection looking from carbon 2 
to carbon 3.  

(c). In box C, draw the same stereoisomer in a Fischer projection. 

(d). In box D, draw a mechanism (using curved arrows to indicate electron flow) to show 
formation of the bromonium ion intermediate in this reaction. 
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             ------ END OF TEST ------ 
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Periodic Table For Term Test #2 
 

 


