
Chapter 20 MC Practice 

1. Which compound exists to the greatest extent as 
its hydrate when dissolved in aqueous acid? 
A. Methyl benzyl ketone  
B. Isopropyl phenyl ketone  
C. Benzaldehyde  
D. 1-phenyl acetaldehyde  
E. Acetone  

 
2. Arrange the following ketones in order of 

increasing reactivity towards cyanohydrin 
formation with HCN/KCN. 

I. 3-pentanone  
II. Isopropyl ethyl ketone  
III. 1,1,1-trifluoropropanone  

A. I < II < III  
B. III < II < I  
C. II < III < I  
D. III < I < II 
E. II < I < III  

 
3. What is the principle product of the acid 

catalyzed reaction of cyclohexanone with 1,3-
propandione? 

 

4. Which of the following reagents can be used to 
convert acetone into isopropanol? 
A. Lithium aluminum hydride followed by mild, 

cold acid 
B. Sodium borohydride followed by water 
C. Hydrogen on platinum  
D. All of the above  
E. None of the above  

 

 

5. What are the products of the hydrolysis reaction 
shown? 

 

A. Cyclopentanone and 2,2-propandiol  
B. Acetone and 1,2-cyclohexandiol  
C. Acetone and cyclopentanone  
D. Cyclohexene and acetone  
E. None of the above 

 
6. Butanone is reacted with dimethyl amine and an 

acid catalyst. Which of the following is a 
potential product? 

 

 

 

 

 

 

 

 

7. Cyclopentanone is reacted with 1-methyl-2-
hydroxyethanamine and an acid catalyst. Which 
of the following is a likely product? 

 

 

 

 

 

 

 

 



8. The compound shown below is reacted with 
sodium borohydride and methanol. What is the 
Hydrogen deficiency index (HDI) of the product? 

 

 

 

 

A. 0 
B. 1 
C. 2 
D. 3 
E. 4 

 
9. Which combination of reagents would NOT 

produce 3-hexanol? 
A. Propanal with propyl magnesium bromide 

followed by water. 
B. 3-hexanone with sodium borohydride and 

methanol 
C. Butanal with ethyl magnesium bromide 

followed by water 
D. 3-hexanone with lithium aluminum hydride 

followed by water 
E. Butanone with ethyl magnesium bromide 

followed by water 
 

10. What is the product of the following reaction 
sequence: 1-bromopentane is reacted with 
triphenylphosphine followed by butyl lithium 
followed by cyclopentanone. 

 

 

 

 

11. What functional group is formed when 2-
butanone reacts with ethyl amine and an acid 
catalyst? 
A. Amine  
B. Imine 
C. Enamine  
D. Amide 
E. No reaction occurs 

 
12. Which of the following is a reversible reaction? 

A. Acetone with hydride  
B. Acetone with Grignard  
C. Acetone with cyanide  
D. All of the above 
E. None of the above 

 
13. What is the product of the following reaction 

sequence? Acetophenone is reacted with sodium 
cyanide followed by hot acid followed by excess 
lithium aluminum hydride followed by aqueous 
acid. 
A. Ethyl benzene  
B. 1-phenyl-1,2-ethanediol 
C. 1-phenyl-1,1-ethanediol 
D. 1-phenylethanol  
E. 2-phenylethanol  

 
14. What product is expected when cyclohexanone is 

reacted with hydrazine, potassium hydroxide and 
heat? 
A. Cyclohexanol  
B. Cyclohexene  
C. Cyclohexane  
D. Cyclohexyl amine  
E. None of the above  

 
15. Which functional group is formed when acetone 

reacts with excess methanol and acid catalyst? 
A. Hydroxyl  
B. Acetal  
C. Hemiacetal  
D. Carbonyl  
E. None of the above  

 

 



16. Order the following carbonyls in order of 
increasing reactivity.  

I. Acetone  
II. Formaldehyde  
III. Acetaldehyde  

A. I < III < II 
B. III < II < I  
C. II < III < I  
D. III < I < II 
E. II < I < III  

 
17. Order the following carbonyls in order of 

increasing reactivity.  
I. Acetone  
II. 1-fluoroproanone  
III. Benzaldehyde  

A. II < I < III  
B. III < II < I  
C. II < III < I  
D. III < I < II 
E. I < II < III  

 
18. Which of the following is the nucleophile in the 

first mechanistic step of the formation of an 
acetal from a carbonyl, alcohol and an acid 
catalyst? 
A. Acid catalyst 
B. Carbonyl carbon 
C. Carbonyl oxygen 
D. Alcohol  
E. None of the above 

 
19. Which of the following is the correct description 

of the first step in the mechanism of formation 
of an enamine between a carbonyl, a secondary 
amine and an acid catalyst? 
A. Methyl shift 
B. Proton transfer 
C. Hydride shift 
D. Nucleophilic attack  
E. Loss of leaving group 

 

 

 

 

20. At what pH should the following reaction be run? 
Acetone with ethyl amine. 
A. 2 
B. 4 
C. 7 
D. 9 
E. 11 

 
21. Glucose is the most abundant sugar on earth and 

constitutes a major energy source for most forms 
of life. In the image of glucose shown below, 
which carbon was part of the carbonyl prior to 
the formation of the hemiacetal? 

  

A. 1 
B. 2 
C. 4 
D. 5 
E. 6 

 

22. Which of the following best explains why only 
primary alkyl halides can be used in the formation 
of the Wittig reagent. 
A. The mechanism follows an SN1 pathway which 

requires a primary nucleophile.  
B. The mechanism follows an SN1 pathway, which 

requires a primary substrate.  
C. The mechanism follows an SN2 pathway which 

requires a primary nucleophile. 
D. The mechanism follows an SN2 pathway, which 

requires a primary substrate. 
E. None of the above is correct 

 
23. Which of the following would be expected to 

undergo McLafferty rearrangement, resulting in a 
diagnostically useful peak in the Mass Spectrum? 
A. 2-butanone  
B. 4,4-dimethylpentanal  
C. Hexanal  
D. Cyclohexanal  
E. All of the above will undergo McLafferty 

rearrangement  

 

 



24. Which of the following would result in a product 
with an HDI of zero? 
A. Treatment of 2-butanone with 1,2-

ethanedithiol and [H+] followed by Raney 
Nickel 

B. Treatment of acetone with hydrazine and 
[H+] followed by sodium hydroxide and heat 

C. Treatment of hexanal with zinc amalgam and 
hydrochloric acid 

D. All of the above 
E. None of the above  

 
25. What is the expected product when ethyl methyl 

ketone (2-butanone) is treated with meta-
peroxybenzoic acid?  
A. Ethyl ethanoate  
B. Methyl propanoate  
C. 2-Butanol  
D. 4-hydroxyl-2-butanone  
E. 3-hydroxyl-2-butanone  

 
26. The resonance form typically draw for the Wittig 

reagent shows a negative charge on the carbon 
and a positive charge on the phosphorous, which 
of the following justifies this over simply showing 
a double bond? 
A. The bond is pseudo ionic due to the drastic 

difference in electronegativity between the 
two atoms. 

B. The size difference in p orbitals results in 
poor overlap between the carbon and 
phosphorous.  

C. The three phenyl groups withdraw the 
electron density of the phosphorus resulting 
in the positive charge. 

D. A and B only 
E. A, B and C 

 
27. In the mechanism of formation of a cyanohydrin 

(for instance during the reaction of acetone with 
HCN) which compound functions as the 
electrophile in the initial step? 
A. The carbonyl carbon 
B. The carbonyl oxygen  
C. The alpha carbon  
D. The cyanide ion  
E. The proton of HCN  

28. What is the product when 4-oxo-pentanoic acid 
reacts with sodium borohydride and methanol? 
A. 2-pentanone  
B. Pentanoic acid  
C. 4-pentanone  
D. Pentane  
E. No reaction occurs  

 
29. Cyclohexanone is reacted with Ph3P=CHCH3 

followed by hydrogen on platinum catalyst. The 
resulting compound then undergoes radical 
monobromination. What is the final product? 
A. 2-methyl-1-bromocyclohexane  
B. 1-methyl-1-bromocyclohexane  
C. 1-methyl-2-bromocyclohexane  
D. 1-ethyl-1-bromocyclohexane  
E. 2-ethyl-1-bromocyclohexane  

 
30. In the formation of an acetal from a ketone and 

alcohol, what is the function of the acid catalyst? 
A. Makes the carbonyl carbon more electrophilic  
B. Makes the carbonyl oxygen more nucleophilic  
C. Stabilizes the alcohol during its attack of the 

carbonyl carbon 
D. Neutralizes base produced during the last 

step of the mechanism  
E. Functions as a solvent  

 
31. Which of the following reagents would produce an 

aldehyde up treatment of 2-butene? 
A. Ozone followed by water 
B. Ozone followed by dimethyl sulfide  
C. Ozone followed by zinc and aqueous acid  
D. A and B 
E. B and C 

 
32. Which of the following is reasonable explanation 

for why the Wolff Kishner Reduction is an 
irreversible process? 
A. The bond formed between the hydrazine and 

the carbon is too strong to break  
B. The loss of N2 produces a very stable 

carbanion  
C. N2 bubbles out of solution  
D. Oxygen is a better nucleophile than nitrogen 
E. The process has a large positive value of ∆H 

associated with it.   


