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Side Groups of the Amino Acids 
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methione,
- CH2 – CH2 – S - CH3 

arginine, - CH2 – CH2 – CH2 – C = N (NH2)


glutamic acid 
-CH2 – CH2 – CH2 – CO2H
proline
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asparagine,
Histidine,
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glutamine 

 Tyrosine,
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1. Provide a correct IUPAC name for each of the following molecules including any geometry and stereochemistry where appropriate (10 pts)
____________________________________

_______________________________
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________________________________________

2. Draw the structure of the following molecules (6 pts)

N-isopropyl-N-methylaniline



2, 3-diethylbenzamide

3. Rank the compounds listed according to decreasing acid strength (1 = strongest acid; 4 = weakest acid). Write your rankings in the boxes below each structure. Then, explain how you arrived at your answer. Use the back of the page if you need more space for you explanation.  (6 pts) (omit did on last exam)
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                              ____

   
 _____

 
 _____


  _____

Explanation:

4. Classify each amino group as a) primary, secondary, tertiary; quartanary and b) aliphatic, aromatic, heterocyclic aliphatic, or heterocyclic aromatic amine. (12 pts)
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b. Draw the precise structure of the ammonium salt resulting from treating Tripolidine with 1 mol of HCl. Explain your rationale

5. Which has the higher boiling point, A liquid that only contains N-methylpropanamide or N,N dimethylacetamide (no water)?  Explain, using drawings to illustrate your answer. (4 pts)
6. Draw the structure of cis and trans oleic acid (18:1:Δ9) at pH 7.5 (3 pts)
b. Will cis or trans oleic acid have higher boiling point and why (3 pts)
7. Name three structural characteristics of a fatty acid? (3 pts)
8. Draw a short piece of lipid bilayer.  Label the parts of the molecules with respect to polarity remember to include proteins. (No specific compound needed)? (5 pts)

b. Explain how the lipid bilayer works in terms of what can and cannot pass through the membrane without additional energy. (4 pts)

9. Protein structure (8 pts)

a. What is a quaternary structure? What types of interactions are responsible for the quaternary structure?

b. Explain what denaturation is and how acids and bases denature proteins.  

10. Explain what type of lipid, bile salts are made from draw its backbone and list two functions it performs in the body. (5 pts)
11. Draw the structure of L-aspartic acid in fisher form at the following pH’s: (pI=2.77) (10 pts)


a)  pH = 1


b)  pH = 2.77

             c) pH= 7

c)  pH = 14

a) Draw the structure and determine the overall charge of the polypeptide represented by the sequence  

       Lys-Asp-Cys   below its isoelectric point (6 pts)
b) On the structure above the one written below its isoelectric point indicate the peptides bonds and the C terminal and N-terminal ends by labeling them. (3 pts)
c) Define the term zwitterion and explain why an amino acid cannot exist in an un-ionized from at any pH. (4 pts)
12. Research reveals that in sickle-cell anemia patients, the sixth amino acid in the hemoglobin (-subunit is valine rather than glutamic acid in normal people. Therefore, replacement of a single amino acid residue in the protein is responsible for the cause of the disease. 

a. Provide a brief explanation for this observation. (3 pts)
b. Which amino acid, if it replaces the glutamic acid residue, might have the least possibility to cause the disease? Why? (3 pts)
13. Complete the equations for these reactions. If  there is no reaction write NR (12 pts)
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Type of lipid_________________
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14. What kind of tertiary interaction occurs between the following amino acids at pH 7 ? (6 pts)
1. Glutamic acid and Lysine
_______________________

2. Tyrosine and Threonine 
_______________________

3. Valine and Isoleucine

_______________________

15. The following reactions are part of the biosynthesis of cholesterol. Inhibition of the first step in this sequence is an effective way of controlling cholesterol levels in the blood. Classify each of the enzymes that catalyze the reactions A-D from among the list: oxidoreductase, transferase, hydrolase, lyase, isomerase, ligase. (8 pts)
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A: ______________    B: ______________   C: ______________   D: ______________

16. Describe how LDL and HDL deliver cholesterol. Why do we refer to LDL as “bad” cholesterol and HDL as “good” cholesterol? (4 pts)
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