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CHEMISTRY 2323: Fundamentals of Organic Chemistry I First Midterm Exam 
Prof. Ognjen Š. Miljanić September 24, 2021   
 
Name: __________________________________ Student ID Number: __________________ 
(print legibly) Last   First 
 
Read all directions very carefully. Write your answer legibly in the designated spaces and think carefully about 
what you are doing. Total number of points is 300. This exam is supposed to have eight pages, with the last two 
pages intentionally left blank. 
 
1. This question has several parts. In each, circle only one entry. 

 
Circle a compound with the highest boiling point:  5×6 = 30 points 
 Textbook question 3-10 (Wade, 9th edition) 

 
  

The bond dissociation energy of a Cl—Cl bond is approximately: 
 
0.05 kcal/mol 0.5 kcal/mol  5 kcal/mol          50 kcal/mol      500 kcal/mol  

 
 

Circle the strongest acid: 
 

 
 
 
An equilibrium constant (Keq) of approx. 150 corresponds to a ΔG0 of approximately: 
 
0.3 kcal/mol −0.3 kcal/mol 3 kcal/mol          −3 kcal/mol      300 kcal/mol 

 
 

Circle the only aromatic hydrocarbon: 
 

O  
 

  DO NOT WRITE 
IN THIS SPACE 

 
F I NA L  SC O RE 



2 
 

 

2. For each of the following structures, give a complete systematic IUPAC name. Be sure to indicate 
stereochemistry where this is pertinent. 3×15 = 45 points 

Br
Cl

Cl

F

Cl

 
 
 
3. Use a Newman projection about the indicated bond to draw the most stable conformer for each compound: 

(a) 3-methylpentane about the C2—C3 bond (b) 3,3-dimethylhexane about the C3—C4 bond 
 Textbook question 3-44 (Wade, 9th edition) 
 40 points 
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4. Let’s talk about acidity. Strong acids are inherently unstable compounds, because they tend to lose protons 
very easily. In doing so, they dissociate into a proton and their conjugate bases. For the acid shown below, 
complete the equation of its deprotonation: 60 points 

OH

H+ +

 
Conjugate bases of strong acids are stable compounds (and therefore weak bases) which have a minimal 
desire to take the proton back. Figuring out whether an acid is strong or weak is more easily done by looking 
at its conjugate base. A stable conjugate base means that the corresponding acid was strong, and an unstable 
conjugate base means that the corresponding acid was weak. One way of stabilizing conjugate bases is 
resonance. For the three acids below, write all the resonance structures of their conjugate bases: 

OH OH OH

C
N  

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 
 
 
 
Now go back and circle the strongest acid of the three. Remember, it will be the one with the most stable 
conjugate base. 
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5. In the box on the left, draw the formula of all-cis-1,3-dichloro-2-methylcyclohexane (all-cis means that all 
three groups will be on the same side of the ring). Then, in the rest of the provided space, draw the two chair 
conformations of this molecule and circle the more stable one. Equatorial preferences are 0.5 kcal/mol for the 
chlorine and 1.8 kcal/mol for the methyl substituent.  50 points 
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6. Bromine reacts with methane to produce bromomethane. Write out both propagation steps in this reaction:  
50 points 

  
 STEP 1: 
 
 
 
  
 STEP 2: 
 
 
 
 
 Calculate the ΔH0 for both propagation steps of this reaction in kcal/mol. Consult the table ona page 6 for 

specific bod dissociation energies (BDEs), and show your work. For each step, specify whether the reaction is 
exothermic or endothermic. 

  
 STEP 1: 
 
 
 
 
 
 
 STEP 2: 
 

 
7. There is something very wrong with one of the atoms in each of the three structures below. Circle the 

problematic atom in each structure and explain—in five words or less—what the problem is with each of 
those troubled atoms. 30 points 

 

N
O

OH

OH

OH
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