
Please note that this practice test is my own, not Dr. Hashim’s, and I do not see your exams 

ahead of time.  Therefore, these problems may or may not cover all the information you will be 

tested on.  It may also include questions or concepts not found on your exam, or emphasize 

certain topics differently.  

 

1. How many chiral centers does these two compounds have in total? 

 

a.           
 

b. A) 5  B) 6  C) 7  D) 8  E) 9  

 

2. Are the following alkenes cis, trans, or neither? 
OMe F

F
i) ii)

 
a. A) i) trans;   ii) trans 

b. B) i) trans;   ii) neither 

c. C) i) cis;   ii) trans 

d. D) i) neither;   ii) trans 

e. E) none of the above 

 

3. Identify the relationship between the following two structures. 

 

i.  
A. Enantiomers 

B. Identical 

C. Diastereomers 

D. Constitutional isomers 

E. None of the above 

 

4. which of the following is the correct structure for a compound with the IUPAC name (R)-

2-pentanol? 

 

 
 

 

 



5. Which of the following is the correct IUPAC name for the following structure? 

i.  
A. (S)-3-ethyl-2-methylhexane 

B. (R)-3-ethyl-2-methylhexane 

C. (S)-3-ethyl-2-methylpentane 

D. (R)-3-ethyl-2-methylpentane 

 

6. Identify the relationship between the following two structures. 

 

 

 

 

 

 

A. Enantiomers 

B. Identical 

C. Diastereomers 

D. Constitutional isomers 

E. None of the above 

 

7. (2R,3S)-Dibromobutane is: 

 

A. optically active. 

B. racemic. 

C. dextrorotatory. 

D. a meso compound. 

 

8. Assign R or S configuration to each chirality center indicated in streptimidone. 

 

 

 

 

 

 

 

 

a. (i) S; (ii) S 

b. (i) S; (ii) R 

c. (i) R; (ii) R 

d. (i) R; (ii) S 
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9. Which of the following structures is the correct wedge/dash drawing of the following 

Fischer projection? 

 

 
10. Assign the following stereocenter as R or S. 

a.  
b. A.  R  B.  S  C.  there is no chiral center on this compound. 

 

11. Which of the following is an energy diagram for a three step reaction? (B) 

 
 

12. What is a transition state? 

A. An isolable intermediate in a reaction. 

B. The starting materials of the reaction. 

C. A local maximum on the energy diagram. 

D. A point between the starting materials and the product. 

 

13. What is an intermediate?  

A. A point on the reaction pathway that has a discrete lifetime. 

B. A local maximum on the energy diagram. 

C. A point half-way between the starting materials and products. 

D. The highest energy compound on an energy diagram. 

 

14. Identify the nucleophilic atom(s) in the following molecule? 

b.  
 

A. carbon at the right terminus 

B. oxygen 

C. nitrogen 

D. all of the above 

E. both B and C 

 



15. Which of the following cannot be a electrophile? 

 
 

16. For the following reaction step, indicate which pattern it belongs to? 

 

 
A. Proton Transfer 

B. Loss of Leaving Group 

C. Nucleophilic Attack 

D. Rearrangement 

 

17. For the following reaction step, indicate which pattern it belongs to? 

 

  
A. Proton Transfer 

B. Loss of Leaving Group 

C. Nucleophilic Attack 

D. Rearrangement 

 

18. What is wrong with the following mechanism? 

 
A. There is no leaving group, so there should be no arrows. 

B. The arrow should be removing a proton from the H2O group. 

C. An arrow is also needed to indicate the loss of the leaving group. 

D. The arrow indicating the formation of  the C-Br bond (nucleophilic attack) should 

start at the bromide anion. 

 

19. Identify the sequence of steps in the following reaction. 

 

 
 



A. Proton transfer, Proton transfer 

B. Proton transfer, Loss of leaving group 

C. Nucleophilic attack, Proton transfer 

D. Proton transfer, Nucleophilic attack 

 

20. Identify the sequence of steps in the following reaction. 

 

 
 

A. Proton transfer, Proton transfer, Nucleophilic Attack 

B. Proton transfer, Nucleophilic attack, Proton transfer  

C. Nucleophilic attack, Proton transfer, Loss of leaving group 

D. Proton transfer, Loss of leaving group, Nucleophilic Attack 

 

21. Which of the following is a reasonable definition of a concerted reaction? 

a. It is a reaction which takes place in a series of steps. 

b. It is a reaction which produces a loud noise. 

c. It is a reaction in which all bond-breaking and bond-forming occurs at the same 

time. 

d. It is a substitution reaction. 

 

22. Which of the following is not a possible step in a substitution reaction? 

 

 
23. Which of the following is the product of the following SN2 reaction? 

E.  

F.  
 



24. Rank the following substrates from most to least reactive in an SN2 reaction. 

 

 
a. A>B>C>D 

b. D>C>B>A 

c. A>C>B>D 

d. D>C>B>A 

 

25. Rank the following substrates from most to least reactive in an SN2 reaction. 

 

 
A. A>B>C>D 

B. C>D>B>A 

C. C>B>A>D 

D. D>C>B>A 

 

26. Rank the following substrates from most to least reactive in an SN1 reaction. 

 

1.  
a. A>B>C>D 

b. A>B>D>C 

c. D>A>B>C 

d. D>C>B>A 

 

27. Which of the following is the major product for the following SN1 reaction? 

 

e.  

f.  
 

28. What type of solvent would be best for obtaining an optically active product in the 

following reaction? 



E.  
a. polar protic 

b. polar aprotic 

c. apolar aprotic  

d. water 

 

29. Which of the following is the correct IUPAC name for the following compound? 

 

          
A. 2-ethyl-1,1,3-trimethylbutene 

B. 3-ethyl-2,4-dimethyl-2-pentene 

C. 2,4-dimethylhexene 

D. 4-ethyl-1,3-dimethyl-3-pentene  

 

30. Which of the following is the correct IUPAC name for the following compound? 

 
A) (3S, 4Z)-3,4,5-trimethyl-4-heptene 

B) (3R, 4E)-3,4,5-trimethyl-4-heptene 

C) (3Z, 5S)-3,4,5-trimethyl-3-heptene 

D) (3E, 5R)-3,4,5-trimethyl-3-heptene 

E) none of the above 

 

31. Is the following alkene 

 

E.  
 

e. A.  E  B.  Z  C.  neither 

 

32. Rank the following from most to least stable. 

 

 
A) A, B, C 



B) C, B, A 

C) B, C, A 

D) B, A, C 

 

33. Which of the following alkyl halides would afford the indicated product upon reaction 

with sodium ethoxide? 

F.  

Ph

Cl

Ph

Cl

Ph

Cl

Ph

Cl

A.                                   B.                                     C.                                D.  
 

34. What is the product of the following elimination? 

f.   

A B C D E. none of these

 
35. Which of the following shows a mechanism for a concerted elimination? 

g.  
 

36. What would be the best base for performing the following elimination? 

 

h.  
 

A. NaOMe 

B. NaOH 



C. NaH 

D. NaOtBu 

E. NaNH2 
 

37. What is the product of the following elimination? 

F.  

A                                  B                             C                              D                               E  
 

38. Which of the following alkyl halides would afford the indicated product upon reaction 

with sodium ethoxide? 

E. both C and D
 

 

39. What are the steps in the following mechanism in correct order? 

 

 
 

A. loss of leaving group, rearrangement, proton transfer  

B. concerted in one step: Proton transfer, loss of leaving group, proton 

transfer 

C. Proton transfer, loss of leaving group, rearrangement, proton transfer 

D. Proton transfer, loss of leaving group, proton transfer, rearrangement 

E. none of the above 

 

40. Which of  the following is the structure of the rearranged carbocation in the following 

dehydration? 

i.  
 


