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NAME________________________________________________ 

STUDENT NUMBER____________________________________  

DO NOT OPEN THIS EXAM UNTIL INSTRUCTED TO DO SO. 

THIS TEST CONSISTS OF 18 PAGES. You are responsible for ensuring that your copy of 
the test paper is complete.  Bring any discrepancy to the attention of the invigilator BEFORE 
you begin writing the test.  You are permitted to use molecular models and the standard 
McMaster standard calculator (Casio FX 991).  NO OTHER AIDS ARE ALLOWED! 
Tables of spectral and other data are provided on pages 17 to 18. 

THIS TEST IS IN TWO PARTS. PART I CONSISTS OF 20 MULTIPLE CHOICE 
QUESTIONS (WORTH 2 MARKS EACH) TO BE ANSWERED ON THE SCANTRON 
EXAMINATION SHEET.  INSTRUCTIONS ARE PROVIDED ON PAGE 2.  

PART II IS AND CONSISTS OF 5 QUESTIONS (TOTALLING 52 MARKS) .  READ THE 
QUESTIONS CAREFULLY.  WRITE YOUR SOLUTIONS NEATLY IN THE SPACES 
PROVIDED.  NO OTHER FORMAT WILL BE ACCEPTED. 

NOTE: IT IS EXTREMELY IMPORTANT TO MAKE SURE YOUR SCANTRON SHEET 
IS PROPERLY COMPLETED, OTHERWISE  YOU WILL LOSE MARKS. 

Remember to ENTER YOUR VERSION NUMBER, which can be found on the top right hand 
corner of this page, by filling in the BUBBLE in the “version” column provided.  Finally, 
BUBBLE in your STUDENT number.  Now CHECK all of your entries.    

 

 

 

 

 

Q21 Q22 Q23 Q24 Q25 TOTAL   MC 

12 11 10 9 10 52 40 
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STUDENT INSTRUCTIONS 

Answer ALL the MC questions in Part I on optical scan sheets.  You will not be penalized for 
incorrect answers. The MC questions are of equal value, and are worth a total of 40 marks.  
Failure to follow instructions below and on the optical scan sheets may result in loss of credit.  
Scan sheets will not be re-marked under any circumstances.  You are responsible for ensuring all 
answers are in the correct place, and that you follow the correct procedure for filling out the scan 
sheet.  FILL IN THE BUBBLES DURING THE ALLOTTED EXAM TIME! 

NOTE: IT IS YOUR RESPONSIBILITY TO ENSURE THAT THE ANSWER SHEET IS 
PROPERLY COMPLETED. YOUR EXAMINATION RESULT DEPENDS UPON 
PROPER ATTENTION TO THESE INSTRUCTIONS. 

The scanner, which reads the sheets, senses the bubble shaded areas by their non-reflection of 
light.  A heavy mark must be made, completely filling the circular bubble, with an HB 
pencil.  Marks made with a pen will NOT be sensed. Erasures must be thorough or the scanner 
will still sense a mark.  Do NOT use correction fluid on the sheets.  Do NOT put any 
unnecessary marks or writing on the sheet. 

1. On SIDE 1 (red side) of the form, in the top box, print your student number, name, course 
name, and the date in the spaces provided, in pen.  Then you MUST write your signature, in 
the space marked SIGNATURE. 

2. In the second box, mark your student number and test or exam version number (1, 2, 3 
…) by filling in the corresponding bubbles underneath, in pencil.  

3. Answers: mark only ONE choice from the alternatives (A,B,C,D,E) provided for each 
question. The question number is to the left of the bubbles. Make sure that the number of the 
question on the scan sheet is the same as the number on the test paper. Begin answering 
Question # 1 of Part I of this exam using the first set of bubbles, marked “1”. Do Not use 
Side 2. 
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Section 1: MULTIPLE CHOICE [Questions 1-20 are 2 marks each] 

Question 1: Which of the following statements about the vinylic radical is TRUE? 

a) It is less stable than an allylic radical, but more stable than a methyl radical 
b) It is stabilized through hyperconjugation 
c) It is not stabilized through hyperconjugation 
d) It will form preferentially over a radical at the allylic position 
e) None of the above statements are true 

 

Question 2: Which combination of reagents will yield the product X? 

	
  

 

f) none of the above 

Question 3: What product would you expect from the following reaction? 
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Question 4: What pair of products (i and ii) will be formed from the following synthetic steps?            

	
  

 

 

 

Question 5: How many unique products are formed in the following reaction, including all 
minor products? 

	
  

a) 2 
b) 3 
c) 4 
d) 5 
e) 6 

Question 6: In the following radical halogenation, which process would you expect to occur the 
fastest? 

	
  

	
  

a) hydrogen abstraction at position B 
b) hydrogen abstraction at position A 
c) hydrogen abstraction at position D 
d) hydrogen abstraction at position E 
e) hydrogen abstraction at position C 

A	
   B	
   C	
   D	
   E	
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Question 7: Which compound would you expect to react the fastest with 2-bromopropane in the 
presence of iron(III) bromide catalyst? 

	
  

 

Question 8: What synthetic steps (in bold) would you use to complete the following 
transformation? 

	
  

i) 1.Na2Cr2O7, H2SO4, H2O 2. LiAlH4, Et2O 3. H2O 4. PBr3 

 

ii) 1.Na2Cr2O7, H2SO4, H2O 2. LiAlH4, Et2O 3. H2O 4. PCC, CH2Cl2 5. EtMgBr, Et2O 6. H2O. 7. 
PBr3 

 

iii) 1. KMnO4, NaOH, H2O 2. H2SO4, H2O 3. NaBH4, Et2O 4. PCC, CH2Cl2 5. EtMgBr, Et2O 6. 
H2O. 7. PBr3 

 

a) i and ii 
b) ii  
c) iii 
d) ii and iii 
e) i and iii 
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Question 9: Which of the following would you react with potassium tert-butoxide to create a 
new conjugated system? 

	
  
a) i, iii 
b) i, ii, iv 
c) iii, iv, v 
d) ii, iii, iv, v 
e) ii, v 

Question 10: Which of the following rings are aromatic? 

	
  

a) i, ii 
b) i, ii, iii 
c) ii, iv 
d) ii, iv, v 
e) ii, iii, iv 

 

Question 11: Which Frost-Circle Diagram represents the cycloheptatrienyl anion ? 

 

 

 

 
A	
   B	
   C	
   D	
   E	
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Question 12: What is the product of the following reaction sequence? 

	
  

	
  

 

Question 13: How many resonance structures in total does the following contributor have (NOT 
including the structure shown OR the rearrangement of electrons in a benzene ring)? 

	
  

a) 4 
b) 5 
c) 6 
d) 7 
e) 8 

Question 14: Select the FALSE statement(s) about the benzylic radical below: 

i. The benzylic radical is more stable than the allylic radical due to hyperconjugation. 
ii. The benzylic radical formed from toluene has 4 significant resonance contributors. 

iii. When a benzylic radical is formed, radical halogenation will likely occur directly on the 
benzene ring in addition to at the benzylic position. 

iv. The benzylic radical forms an empty p-orbital at the benzylic carbon. 
 

a) i 
b) ii, iii, iv 
c) iii 
d) i, iii, iv 
e) i, ii, iii, iv 

A	
   B	
   C	
   D	
   E	
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Question 15: Select the FALSE statement(s) about ethers and alcohols below: 

i. Dimethyl ether has a lower boiling point than 1-propanol. 
ii. Both dimethyl ether and 1-propanol experience intermolecular hydrogen bonding. 

iii. Dimethyl ether is more likely to be a vapour at 60o C than 1-propanol. 
iv. Dimethyl ether is more miscible with water than 1-propanol. 

 
a) i 
b) i, iii 
c) ii, iv 
d) ii 
e) iv 

 

Question 16: Which of the following represents the product formed from the following reaction? 

	
  

 

 

 

 

 

Question 17: Which of the following statements about pyrrole is FALSE?  

a) The nitrogen atom is sp2 hybridized. 
b) The single lone-pair of electrons is delocalized. 
c) The ring is aromatic. 
d) Pyrrole is not basic. 
e) The single lone-pair of electrons occupies an sp2 hybrid orbital. 

A	
   B	
   C	
   D	
   E	
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Question 18: Which of the following conditions must be met for a ring to potentially be 
aromatic? 

i. It must have a total of (4n)π or p-orbital electrons. 
ii. All atoms in the ring must be sp2 hybridized. 

iii. The ring must not contain heteroatoms. 
iv. Atoms attached to the ring must be sp2 hybridized. 
v. It must have a total of (4n+2)π or p-orbital electrons. 

 
a) ii, iv, v 
b) ii, v 
c) i, ii 
d) ii, iii, v 
e) v 

Question 19: Which of the following reagents/sets of reagents would convert methyl benzoate to 
3-phenylpentan-3-ol? 

a) i. 2 equiv. EtMgBr ii. H2O 
b) i. 2 equiv. NaOEt/EtOH ii. H2O 
c) i. NaH ii. 2 Equiv. CH3CH2I 
d) i. NaOEt ii. 2 Equiv. CH3CH2I 
e) none of the above. 

Question 20: Which of the following represents the product when the triene shown is combined 
with meta-chloroperoxybenzoic acid, then methanol in the presence of a catalytic amount of 
acid? 
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Section 2: WRITTEN ANSWER - Record your answer in the space provided 

Question 21: Give the product of the following reaction in the box. SHOW A COMPLETE 
MECHANISM FOR THE REACTION in the space provided [12 marks]. 

	
  

MECHANISM: 
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Question 22: Starting from benzene, provide a total synthesis of the following molecule. You do 
not need to show the mechanism, only the reagents and intermediate compounds produced [11 
marks]. 
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Question 23: Provide reagents as necessary to complete the overall reaction mechanism. You 
may need to show multiple steps over a single arrow, so be sure to CLEARLY DELINEATE 
these steps for full marks. Be sure to give numbers of equivalents, conditions (temperature) and 
solvents where appropriate [10 marks]. 

 

 

 

 

Question 24: Provide a retrosynthetic breakdown of the following molecule, starting from 3-
methyl-2-butanol and any reagent containing 2 carbons or fewer [9 marks]: 

	
  

	
  

SPACE	
  FOR	
  THIS	
  PROBLEM	
  IS	
  PROVIDED	
  ON	
  THE	
  FOLLOWING	
  PAGE! 
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Question 25: Choose 10 of the following 14 reactions and show the product formed in the space 
provided. If no reaction occurs, write no reaction. THE FIRST 10 ANSWERS WILL BE 
MARKED. If you do not wish to provide an answer, LEAVE THE SPACE BLANK or cross out 
anything in the space [10 marks]. 
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End of Midterm  

At least I didn't ask you to synthesize: Aspirin, Tylenol, Tetrahydrocannabinol, Lysergic Acid 
Diamine, Methamphetamine, or Oxycodone. All of these are organic. You have been warned. 
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The following space is for ROUGH WORK ONLY. THEY WILL NOT BE GRADED! 
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The following space is for ROUGH WORK ONLY. THEY WILL NOT BE GRADED! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page 16                                                                                                                                   Continued on Next Page 



Acid pKa

HI
HBr
HCl
H2SO4
H3O+

H3PO4
CH3CO2H
H2CO3
NH4

+

HCO3
-

H2O
CH3CH2OH
CH3C=OMe
HC   CH
H2
NH3
CH2=CH2
CH3CH3

-9
-8
-7
-5.2

2.1

9.24
10.33

15.9
20

38

-1.74

25
35

4.76
6.36

15.7

44
51
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