Chemistry 2412		Name ___________________________________
Clower
Carboxylic Acids Assignment
9 points

1. What is the common name of the 1-carbon carboxylic acid that bears the IUPAC name methanoic acid?  
a. monaic acid  
b. acetic acid  
c. methanic acid  
d. unic acid  
e. formic acid  

2. The geometric structure of formic acid is very nearly:  
a. planar.  
b. tetrahedral.  
c. spherical.  
d. linear.  
e. cubic.  

3. Which one of the following does not produce either a carboxylic acid or a dicarboxylic acid?  
a. ethylmagnesium bromide and CO2, then H+  
b. reaction of propanal with PCC  
c. 1-butanol, Na2Cr2O7, sulfuric acid  
d. ethylbenzene and hot KMnO4  

4. What is the product of the reaction of benzoic acid and ethyl alcohol in the presence of a catalytic amount of acid?  
a. phenylacetone  
b. benzyl methyl ether  
c. ethyl benzoate  
d. acetophenone  
e. ethylbenzene  

5. Why are acid halides particularly effective reagents for the synthesis of amides, esters, and other derivatives of carboxylic acids?  
a. Because the halogen occupies very little space, it offers little steric hindrance to attack.  
b. The halide anion is an excellent leaving group.  
c. The carbonyl carbon is sp2 hybridized and is trigonal.  
d. Halide substituents are highly susceptible to electrophilic attack.  
e. Halide substituents are highly susceptible to nucleophilic attack.  

6. What acid exhibits the lowest value for its pKa?  
a. 2-chlorobutanoic acid  
b. trichloroacetic acid  
c. 3-chlorobutanoic acid  
d. 4-chlorobutanoic acid  
e. acetic acid  

7. An unknown crystalline substance is probably a carboxylic acid if it:  
a. is insoluble in both dilute HCl and dilute NaHCO3, but dissolves in benzene with evolution of bubbles of carbon dioxide.  
b. is insoluble in water but dissolves in sodium bicarbonate solution with evolution of bubbles of carbon dioxide.  
c. dissolves in dilute aqueous ammonia with evolution of bubbles of ammonia gas.  
d. dissolves in dilute HCl, and crystallizes out on addition of dilute NaOH.  
e. dissolves in water and crystallizes out on addition of ethyl alcohol.  

8. What is the product Z of the reaction sequence?

Cyclohexane in large excess + Br2 and light → W
W + Mg in ether → X
X + CO2 → Y
Y + HCl → Z

a. cyclohexanecarboxylic acid  
b. cyclohexyl bromide  
c. heptanoic acid  
d. hexanoic acid  
e. benzoic acid  

9. What is the function of the acid catalyst in the first step of the Fischer esterification of a carboxylic acid?  
a. to protonate the carbonyl oxygen  
b. to protonate the carbonyl carbon  
c. to protonate the -OH group of the alcohol  
d. to protonate the -OH oxygen of the carboxyl group  
e. to dehydrate the carboxylic acid  

10. Which is the best set of reagents to use for producing N-methylacetamide?  
a. acetic acid and methylamine  
b. acetamide and methyl chloride  
c. ethyl acetate and methylamine  
d. acetyl chloride and methylamine  
e. acetaldehyde and methylamine  

11. What product is obtained on heating CH3-CH2-CO2- +H3N-CH3 to well over 100°C?  
a. ethyl methyl amine  
b. ethylene and carbon dioxide  
c. acetamide  
d. 2-butanone  
e. N-methylpropionamide  

12. To convert a carboxylic acid to an aldehyde:  
a. react it with LiAlH4.  
b. convert the acid to an acid chloride, then use lithium aluminum hydride.  
c. convert it to an acid chloride, then use ammonia.  
d. use H2, heat, pressure, and a platinum catalyst.  
e. convert the acid to an ester, then use DIBALH followed by aqueous acid workup.  

13. Briefly explain why the boiling points of carboxylic acids are so much higher than the boiling points of alcohols of similar molecular weight.






14. Carboxylic acids are stronger acids than alcohols. Why?






15. Substituents can affect the acidity of benzoic acid. Rank the following compounds from least to most acidic: benzoic acid, p-nitrobenzoic acid, p-methoxybenzoic acid. Explain your ranking.

