Problem Set 12-2: Organic Chemistry

1. Draw the structure 

a. Propanal
b. Propanoic acid

c. Propanol

d. Proanamine

e. Propanamide

f. Dipropyl ether

g. Propylpropanoate

h. Propanone

2. Are any of the obove isomers? 

3. What is an optical isomer? 

4. How could you test for an optical isomer?

5. Locate chrial centers in the structures you drew above.

6. Rank from acidic to basic:

a. Methanol

b. Methanoic acid

c. Methanamine

d. Methanal

7. Why is ethanoic acid considered an acid? (i.e. what is the definition of an acid?)

8. Which of the 12 functional groups are soluble in water? 

9. Give 3 factors that determine solubility in water.

10. Rank in terms of boiling point and justify using intermolecular forces.
a. Ethane

b. Ethanol

c. Ethenone

d. Ethanoic acid

e. 1- Chloroethane
11. Why are alkene boiling points slightly less than the corresponding alkane?

12. Which 4 functional groups are capable of hydrogen bonding when pure?

13. Which additional functional groups are capable of forming hydrogen bonding with the hydrogen atom of a water molecule?

14. Explain why methypropanoate has a lower boiling point compared to butanoic acid.
15. What are some uses of esters?
Problem Set 12-2: Organic Chemistry Answers
1. Draw the structure 

a. Propanal   C3H6O
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b. Propanoic acid  C3H6O2
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c. Propanol  C3H8O
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d. Proanamine  C3H9N
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e. Propanamide C3H7NO
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f. Dipropyl ether  C6H14O
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g. Propylpropanoate C6H12O2
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h. Propanone C3H6O
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2. Are any of the obove isomers? 

Isomers have the same chemical formula but different structures.  Two have the same formula but different structures: a, and h: propanal and propanone.
3. What is an optical isomer? 

An optical isomer 

· rotates plane polarized light

· has an isomer that is it’s mirror image and which cannot be superimposed on it.

· has a chiral center (carbon with four different substituents attached to it)

4. How could you test for an optical isomer?

Test if it rotates plane polarized light
5. Locate chrial centers in the structures you drew above.

There are no chiral center in the structures above.  In order to be a chiral center, a carbon must be attached to 4 different groups.  Most carbons in the compounds above have 2 hydrogens attached to them or they only have three groups attached to them.   The following structure has a chiral center: 
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6. Rank from acidic to basic:

a. Methanol

b. Methanoic acid

c. Methanamine

d. Methanal

Methanoic acid > methanol > methanal > methanamine

7. Why is ethanoic acid considered an acid? (i.e. what is the definition of an acid?)

Because ethanoic acid can give up a proton.  The ability to donate protons (H+) is what makes an acid.  Carboxylic acids are particularly good acids because the negative ion that results when a proton leaves is stabilized by the delocalization of the double bond. 
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8. Which of the 12 functional groups are soluble in water? 

Alcohol, carboxylic acids, amides, amines, aldehydes and ketones, esters.  Solubility decreases with the length of the carbon chain.
9. Give 3 factors that determine solubility in water.

Polarity of molecule

Ability to form hydrogen bonds

Length of non-polar carbon chains
10. Rank in terms of boiling point and justify using intermolecular forces.

a. Ethane  IMF: dispersion
b. Ethanol  IMF: hydrogen bonding
c. Ethenone IMF: dipole-dipole
d. Ethanoic acid IMF: hydrogen bonding
e. 1- Chloroethane IMF: mostly dispersion, small amount of dipole-dipole
Dispersion forces are the weakest IMF, dipole-dipole are stronger but not as strong as Hydrogen bonding.   The strength of intermolecule forces determines physical properties like boiling point because the amount of energy required to boil a substance depends on how strongly attracted the molecules are to each other. 
lowest boiling point  ( highest

ethane < 1-chloroethane < ethanone < ethanol < ethanoic acid
11. Why are alkene boiling points slightly less than the corresponding alkane?

Fewer dispersion forces with alkenes because they have two fewer electrons. 
12. Which 4 functional groups are capable of hydrogen bonding when pure?

Alcohols, carboxylic acids, amides and amines.
13. Which additional functional groups are capable of forming hydrogen bonding with the hydrogen atom of a water molecule?

Anything w/ carbonyl group: aldehyde, ketone, ester 
14. Explain why methypropanoate has a lower boiling point compared to butanoic acid.
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 methyl propanoate C4H8O2
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  Butanoic acid C4H8O2
Both have the same mass (important when comparing boiling point!) Butanoic acid is capable of hydrogen bonding.  Stronger IMF = higher b.p. 
15. What are some uses of esters?

Flavours, fragrances, plasticizers
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