Chemistry 234
Chapter 20/21 Problem Set

Nomenclature
1) Provide the IUPAC name for each of the carboxylic acids below.
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2) Provide the common name for each of the carboxylic acids below.
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3) Provide the IUPAC name for each of the carboxylic acid derivatives below.
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Chem. 234 - Chapter 20/21 Problem Set
4) Provide the common name for each of the carboxylic acid derivatives below.
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5) Give each compound below a designation using a Greek letter and the lactone or lactam name.
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Reactions

6) Predict the major organic product formed when butyryl chloride is reacted under each set of
conditions below.
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7) Predict the major organic product formed when acetic anhydride is reacted under each set of
conditions below.
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8) Predict the major organic product formed when benzoic acid is reacted under each set of
conditions below.
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9) Predict the major organic product formed when ethyl butanoate is reacted under each set of
conditions below.
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10)Provide the necessary reagents to carry out each of the following interconversions.
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Mechanisms
11)Provide an electron pushing mechanism for the Fischer Esterification between acetic acid and
excess ethanol.
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12) Draw the electron pushing mechanism for the aminolysis reaction shown below. An aminolysis is
similar to a hydrolysis except an amine is used rather than water. Unlike hydrolysis, an acid
catalyst cannot be used. Explain why.

O O
M- N— M~ *+ Ho”

H

13)Draw the electron pushing mechanism for conversion of the bicyclic lactone (A) to carboxylic acid
(B). Acid (B) is a key intermediate in the chemical synthesis of certain prostaglandins. Note: this
looks complex, but is an extremely simple mechanism if you keep track of your groups.

OH
Ha,CO™ :
1. KOH, H,0 0
/ A - g B
o 2. Dilute H+
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Chem. 234 - Chapter 20/21 Problem Set
14) Draw the electron pushing mechanism to convert lactone (C) to ester (D). Hint: an Sy1 reaction

with water as your leaving group is involved at some point in the synthesis.
@)
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B
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15)Although we didn’t discuss it in class, the mechanism for the DCC coupling is a realtively

straightforward process. Draw the electron pushing mechanism for the reaction below.
NH,
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Nitrile Chemistry

16)Predict the product for each reaction below.
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17) Draw the electron pushing mechanism for the acid mediated hydrolysis of a nitrile to a carboxylic

acid. Hint: The first step involves protonation of the nitrile nitrogen.
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18)Identify the missing compounds in the reaction scheme below.

socl
o~ NaCN HsO+ 2
Ph”” “Br > - 5
1. PhMaB 1. Me,Culi
2 10 1. LAH H* 2. H,0
2. H,0 CH5OH
1. DIBAL-H
2.H,0 PCC
~— B g
2.H0 2. Hz0*

19) Show how you could synthesize the compound below starting with two molecules of cyclohexanol

and any other organic or inorganic reagents.
@)

00

20)Show how the compound below could be synthesized starting with cyclopentanone.

O 9 HO,
4 mda,
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