
Test 5 Practice Test 

1. Draw the intramolecular condensation product 
formed when 2,6-heptanedione is heated with 
aqueous sodium hydroxide. 

 

2. Which of the following is the strongest base? 
A. Benzamide  
B. Pyridine  
C. Aniline  
D. Pyrrole  
E. Benzylamine  

 
3. Which reaction scheme yields ethylamine? 

A. React iodoethane with sodium azide followed 
by lithium aluminum hydride then water 

B. Treat acetamide with lithium aluminum 
hydride then water 

C. Treat ethanal with ammonia and sodium 
cyanoborohydride  

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

 
4. Which of these has the highest boiling point? 

A. H2NCH2CH2CH2CH2CH2CH2NH2 
B. CH3NHCH2CH2CH2CH2NHCH3 
C. (CH3)2NHCH2CH2N(CH3)2 
D. (CH3)2NHCH2CH2CH2CH2NH2 
E. The above are all isomers and therefore have 

the same boiling point. 
 

5. Which compound below is expected to show an 
odd molecular ion in the mass spectrum and two 
IR siganls between 3300 and 3500 cm-1? 
A. H2NCH2CH2CH2CH2CH2CH2NH2 
B. Diethylamine  
C. Ethylamine  
D. All of the above  
E. None of the above 

6. Which compound will NOT show a change in the 
proton NMR spectrum after treatment with 
deuterium oxide (D2O)? 
A. H2NCH2CH2CH2CH2CH2CH2NH2 
B. CH3NHCH2CH2CH2CH2NHCH3 
C. (CH3)2NHCH2CH2N(CH3)2 
D. All of the above 
E. None of the above 

 
7. What is the result of treating meta-bromoaniline 

with NaNO2/H2SO4 then CuBr/HBr? 
A. 3,4-Dibromoanline and/or 2,5-Dibromoaniline  
B. 1,3-Dibromobenzene 
C. 1,3-dinitrobenzene  
D. 3-bromo-4-nitroaniline  
E. None of the above  

 
8. Which is the correct order of basicity (strongest 

to weakest)? 
A. Aniline > p-methylaniline > p-nitroaniline  
B. p-nitroaniline > Aniline > p-methylaniline  
C. p-methylaniline > Aniline > p-nitroaniline  
D. Aniline > p-nitroaniline > p-methylaniline 
E. None of the above 

 
9. What is the result of treating benzoyl chloride 

with aniline followed by lithium aluminum hydride 
then water? 
A. PhNHCH2Ph 
B. Diphenylamine  
C. Dibenzylamine  
D. N-Phenylbenzamide  
E. None of the above 

 
10. What is the result of treating acetone with 

isopropyamine and sodium cyanoborohydride? 
A. Isopropylamine  
B. Diisopropylamine  
C. Triisopropylamine  
D. Dipropylamine  
E. None of the above 

 
 
 
 



11. What is the major result of treating N-ethyl 
cyclohexlyamine with excess methyl iodide then 
heating with aqueous silver oxide? 
A. Cyclohexene and CH3CH2N(CH3)2 
B. N,N-diethylcyclohexylamine and ethane 
C. H2C=CHCH2CH2CH2CH2N(CH3)2 
D. 1-ethylcyclohexene and trimethylamine  
E. None of the above  

 
12. What sequence will yield tert-butylamine? 

A. tert-butylbromide and sodium azide then 
lithium aluminum hydride then water 

B. Phthalimide and potassium hydroxide, then 
tert-butylbromide, then water and hydroxide  

C. 2,2-dimethylpropanoyl chloride + excess 
ammonia, then bromide, water and sodium 
hydroxide 

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

 
13. Which scheme will yield benzonitrile? 

A. Treat aniline with NaNO2/H2SO4 then copper 
cyanide  

B. Treat bromobenzene with copper cyanide  
C. Treat nitrobenzene with tin chloride and 

aqueous acid followed by aqueous hydroxide  
D. All of the above  
E. None of the above  

 
14. Which reaction scheme yields ethylhexanoic acid 

from diethyl malonate? 
A. Sodium ethoxide then ethyl iodide then 

sodium ethoxide then butyl iodide then hot 
acid  

B. Sodium methoxide then butyl iodide then 
sodium methoxide then ethyl iodide then hot 
acid  

C. Sodium ethoxide then methyl iodide then 
sodium ethoxide then propyl iodide then hot 
acid  

D. Sodium methoxide then propyl iodide then 
sodium methoxide then butyl iodide then hot 
acid  

E. None of the above 

 

15. What major product will likely result from 
treating 2-methylcyclohexanone with base under 
thermodynamic conditions then reacting the 
resulting enolate with methyl iodide? 
A. 1,2-Dimethylcyclohexanol 
B. 2,2-Dimethylcyclohexanone  
C. 2,3-Dimethylcyclohexanone  
D. 2,6-Dimethylcyclohexanone  
E. None of the above  

 
16. What product results from a crossed aldol 

addition reaction between acetone and 
benzaldehyde?  
A. 3-Hydroxy-4-phenyl-2-butanone 
B. 4-Hydroxy-3-phenyl-2-butanone  
C. 4-Hydroxy-4-phenyl-2-butanone  
D. 3-Hydroxy-3-phenyl-2-butanone  
E. None of the above 

 
17. Which compound below is the strongest base? 

A. Aniline  
B. p-aminobenzaldehyde  
C. p-nitroaniline  
D. p-phenylbenzamide  
E. all of the above amines have the same basicity  

 
18. Rank the following in order of decreasing basicity 

(first compound is the most basic). 
I. p-nitroaniline  
II. m-nitroaniline  
III. p-methoxyaniline  

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

 
19. Rank the following in order of decreasing basicity 

(first compound is the most basic). 
I. Pyrrole   
II. N,N-Dimethylformamide (DMF) 
III. Tripropylamine  

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



20. Which of the following methods would produce  
n-butyl amine? 
A. 1-iodopropane with sodium cyanide followed 

by excess lithium aluminum hydride then 
water 

B. Butanoic acid with thionyl chloride followed 
by excess ammonia then excess lithium 
aluminum hydride  

C. Excess Butyl iodide and ammonia  
D. A and B 
E. A, B and C 

 
21. Which of the following is the strongest base? 

A. Aniline  
B. p-Methoxyaniline  
C. p-Nitroaniline  
D. p-Chloroaniline  
E. They are all roughly the same  

 
22. Which of the indicated protons is the most 

acidic?  

 

A. C 
B. E 
C. D 
D. B 
E. A 

 
23. Which of the following is the strongest base? 

A. Benzyl amine  
B. Aniline  
C. p-Nitroaniline  
D. o,p-Dinitroaniline  
E. m-chloroaniline  

 
 
 
 
 
 
 

24. The structure of the amino acid proline is shown 
below. Which of the following represents the 
predominant form of this molecule at 
physiological pH (pH=7)? 

 

 

25. The pyrimidine ring system, which contains two 
nitrogen atoms is similar to the structure of some 
of the nucleoside bases. Which of the following 
statements is true regarding the nitrogen atoms? 

 

 

 

A. Both are strongly basic since the ring is 
aromatic 

B. The nitrogen’s have the same basicity  
C. Nitrogen 1 is more basic than nitrogen 2  
D. Nitrogen 2 is more basic than nitrogen 1 
E. Neither of the nitrogen’s are basic  

 
26. What would be the major product when acetone 

and benzaldhyde are reacted in basic medium 
with heat? 

 

 



27. Diethyl malonate is reacted with sodium ethoxide 
followed by ethyl iodide and is then heated in 
acidic medium. What is the final major product? 
A. Acetic acid 
B. Propanoic acid  
C. Butanoic acid 
D. Pentanoic acid  
E. None of the above  

 
28. Which of the following ketones would you predict 

has the highest percentage of enol tautomer at 
equilibrium? 

 

29. Which of the following is the weakest base? 
A. Lithium diisopropyl amide  
B. Butyl lithium  
C. Potassium pentoxide  
D. Sodium benzoate  
E. All of the above have approximately the same 

strength basicity  
 

30. Which of the following bases would be 
appropriate for the reaction shown? 

 

A. Pyridine  
B. Lithium carbonate  
C. Potassium tert-butoxide  
D. All of the above  
E. None of the above  

 

 

31. What is the major product when acetic acid is 
treated with bromine and phosphorus tribromide 
followed by ethanol? 

 

32. Which of the following reaction schemes would 
produce butanoic acid? 
A. Treat 2-pentanone excess sodium hydroxide 

and excess bromine followed by aqueous acid 
B. Treat butanal with sodium dichromate and 

aqueous acid  
C. Treat 1-butene with borane in 

tetrahydrofuran followed by sodium 
hydroxide and hydrogen peroxide. Finally 
treat with pyridinium chlorochromate  

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

 
33. What is the product(s) when 2,6-heptanedione is 

heated in the presence of aqueous sodium 
hydroxide? 
A. 2-Methyl-2-cyclohexenone  
B. 6-Methyl-2-cyclohexenone  
C. 3-Methyl-2-cyclohexenone  
D. All of the above 
E.  None of the above 

 
34. Which of the following could be used as a base in 

the Claisen condensation of propyl ethanoate? 
A. Sodium methoxide  
B. Sodium ethoxide  
C. Sodium propoxide  
D. Lithium diisopropylamide  
E. None of the above  

 


