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CHEMISTRY 2323: Fundamentals of Organic Chemistry I Second Midterm Exam 
Prof. Ognjen Š. Miljanić October 17, 2025 
 
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. The total number of points is 300. This exam is supposed to have six pages, with the last page 
intentionally left blank. 
 
1. This question has several parts. In each part, circle only one entry. 

Circle the most nucleophilic compound:  5×8 = 40 points 
 

O NH3

OH

 
 

Circle the least stable isomer of dimethylcyclohexane: 
 

 
 

Circle the only compound which does not react with HBr: 
 

 
 

Circle the most stable catiom (think about hyperconjugation and resonance): 
 

 
 
The degree of unsaturation of atorvastation (Lipitor), which has molecular formula C33H35FN2O5, is: 
 

1 4 12 17 21  
 

  DO NOT WRITE 
IN THIS SPACE 

 
F I NA L  SC O RE 
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2. For each of the following structures, write their complete systematic IUPAC name. Be sure to indicate 
stereochemistry where this is pertinent. 3×10 = 30 points 

Cl

Br

Cl
Cl

 
 
 
3. Propose a mechanism to account for the formation of the three cations shown on the right from the alkene 

starting material on the left. More products are formed, but you only need to account for the ones shown here.
 50 points 

  
H+
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4. For each of the reactions or series of reactions below, draw the structure of the missing major organic 
product(s) in the box(es) provided. Make sure to include all the pertinent information about stereochemistry 
and charges. 5×12 = 60 points 

1) Hg(OAc)2
 / H

2O
2) NaBH4

Br2
 / H

2O

HBr

1) BH3
 / THF

2) NaOH / H2O2

H2
 / Pt-C

 
 
5. Shown below is the chemical structure of cocaine—a central nervous system stimulant and a common illegal 

drug. Circle all the stereocenters in cocaine. 20 points 
 

NH3C

O

O

O

O
CH3

 
 
BONUS: Pick any two stereocenters in cocaine and determine whether they have (R) or (S) configuration. Be 
clear on which stereocenters you are referring to. 10 points 
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6. On the energy diagram shown below, clearly label (a) the activation energies for both steps, (b) the positions 
of the starting material, intermediate(s), transition states(s), and the product, and (c) the overall ΔG of the 
reaction. 40 points 

E

reaction progress  
7. Treatment of 4-penten-1-ol with aqueous Br2 yields a cyclic bromo ether rather than the expected 

bromohydrin. Suggest a mechanism, using curved arrows to show electron movement.  40 points 
  Textbook problem 8-38 (McMurry, 10th edition) 

Br2
 / H

2O O CH2Br

4-penten-1-ol 2-(bromomethyl)tetrahydrofuran

OH

 
 
 
 
 
 
 
 
 
 
 
 
 

 
8. Draw the two chair conformations of menthol, and tell which is more stable.  20 points 
  Textbook problem 4-45 (McMurry, 10th edition) 

CH3

HO

CH(CH3)2

menthol  
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