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Instructions: The exam consists of 22 multiple choice (4 points each = 88 points) and 11 short answer questions (62 points).  Indicate your answers to the multiple choice questions by writing the letter choice in the space provided in the answer sheet, below.  Write your short answers in the space provided.  Answer ALL the questions.  Make efficient use of your time.  Do the problems which are easy first, and leave the more difficult ones to last.  Don’t spend too much time on any one problem.  Note: Partial credit is given where possible if, and only if, you support your answer by detailing your work, including possible/partial structures and/or providing your reasoning.  SHOW YOUR WORK. Select the BEST answer to the multiple choice questions below.   Indicate your answers to the multiple choice questions by writing the letter choice on a scantron.    


NOTE: Two tables are attached at the end of the exam.  
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3             .

4             .

5             .

6             .

7             .

8             .

9             .

10           .

11           .

12   _____

13______

14______

15______

16______

17______

18______

19______

20______

MULTIPLE CHOICE QUESTIONS (88 POINTS)
1. How many covalent bonds are normally attached to carbon?


A. 1


B. 2


C. 3


D. 4


E. 5

[image: image1]2. Identify the boxed functional groups 
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A.  primary alcohol and carboxylic acid


B.  secondary alcohol and aldehyde 

C.  tertiary alcohol and carboxylic acid


D.  primary alcohol and aldehyde


E.  secondary alcohol and carboxylic acid
3. Which property of thiols makes them useful as additives to natural gas?


A.  flammability


B.  solubility


C.  color


D.  boiling point


E.  odor

4.  Which compound is a tertiary alcohol?


A. 2-methyl-1-propanol


B. 2-methyl-2-hexanol


C. 3-hexanol


D. 3-methyl-1-hexanol


E.  2-methyl-1-hexanol
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5.  The penicillin's are an important class of broad spectrum antibiotics. How many stereoisomers exist for penicillin V (1)? 

A. 2

B. 4

C. 6 

D. 8






E. 16








1
6.   Menthol is the main component in peppermint oil and has the 1R, 2S, 5R stereochemistry. 

Identify which structure below (2-6) has the 1R, 2S, 5R stereochemistry.

A. 6
[image: image11.png]


B. 5





C. 4

D. 3
E.  2



7.  Consider these four compounds: (1) CH3OH, (2) CH3SH, (3) (CH3)2NH, (4) C6H5NH2 


Which is the strongest base?

A. compound 1

B. compound 2

C. compounds 1 and 2 are equally the strongest bases

D. compound 3

E. compound 4

8.   Which of the following compounds do not contain a stereocenter? 

A. 1-phenyl-1-propanol

B. 2-methylcyclopentanol

C. 1-chloro-2-propanol

D. A and B

E.  none of the above
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9.  What is the appropriate three letter abbreviation for this tri-peptide? (Hint: see Table 1. last page)      
   


A. Cys-Met-Ser


B. Cys-Ser-Met


C. Met-Cys-Ser


D. Met-Ser- Cys


E. Ser-Cys-Met

10.  After a monosacharide has undergone mutorotation, which of the following 

statements is always true of the solution


A. it contains equal amounts of the D and L isomers


B. it does not rotate the plane or polarized light


C. it contains equal amounts of the α- and β-anomers


D. none of the above


E. all of the above

11.  Which of the sugar compounds (A-E) is α-furanose?


A.
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B.


C.


D.


E.

12. In what part of the Eukaryotic cell does transcription occur?


A. The cytoplasm


B. The nucleus


C. The mitochondria


D. All of the above


E.  None of the above
13.  If a segment of DNA is 750 units long, how many amino acids appear in the protein for which this DNA segment codes?  (Assume that the entire segment is used to code for the protein) 


A. 2250


B. 750


C. 327


D. 250


E. None of the above 
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14.  Oleic acid has a melting point of 16 ˚C.  If you converted the cis double bond into trans, what would happen to the melting point?


A. The melting point would decrease 

          oleic acid

B. The melting point would increase

C. The melting point would not change

D. The compound would be less energetically stable


E.  The compound would spontaneously decompose and become rancid
15.  What is the primary role of progesterone and similar compounds in contraceptive pills?
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A. They prevent menopause  

B. They prevent ovulation


C. They prevent menstruation 

progesterone

D.  All of the above


E.  None of the above

16.  How does the anti-inflammatory drug aspirin, prevent strokes caused by blood clots in the brain?
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A.  It binds to plaques that cause blood clots and removes them from the blood


B.  It increases the heart rate and or blood flow which prevents blood clot accumulation 


C.  It acts as a blood thinner preventing the build up of blood clotting platelets 

D.  It thickens the blood thereby pushing out any build up of blood clots

E.  None of the above

17.  What is the difference between reversible and irreversible non competitive inhibition.

A. A reversible non competitive inhibitor binds to and dissociates from the enzyme, while an
 
irreversible non competitive inhibitor binds permanently to the enzyme and alters its structure.  
Each type slows enzyme activity by binding to sites other than the active site.


B. An irreversible non competitive inhibitor binds to and dissociates from the enzyme, 

 while an reversible inhibitor binds permanently to the enzyme and alters its structure. Each type 
slows enzyme activity by binding to sites other than the active site.


C. A reversible non competitive inhibitor reverses the binding of a normal substrate, while an

 irreversible inhibitor binds permanently to the enzyme and alters its structure.  Each type 
slows enzyme activity by binding to sites other than the active site.


D.  A reversible non competitive inhibitor binds to and dissociates from the enzyme, while an
 
irreversible non competitive inhibitor binds permanently to the enzyme and alters its structure.  
Each type slows enzyme activity by binding to the active site.


E. None of the above
18.  The activity of pepsin is measured at various pH values.  Under constant temperature and concentration the following activities were found.      










	pH 
	Enzyme Activity

	1.0
	0.5

	1.5
	2.6

	2.5
	4.8

	3.0
	2.0

	4.0
	0.4

	5.0
	0.0



In what part of the body would you expect pepsin to be the most effective as an enzyme?


A. the brain



B. the blood



C. the mouth



D. the stomach



E. the liver

19. Which of the following is correct about describing the induced fit model of an enzyme.


Substrates fit into the active site:


A. By changing the size and shape of the enzyme


B. By changing their size and shape to match those of the active site


C. Because both are exactly the same size and shape


D. Because as the substrate and enzyme bind they both change shape to induce a better fit


E. None of the above

20.  The end product of glycolysis, pyruvate cannot enter as such into the citric acid cycle.  What is the name of the process that converts this C3 compound to a C2 compound (Acetyl coA) ?
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A. oxidation






B. hydrogenation 





           ?


C. oxidative carboxylation


D. oxidative decarboxylation

    pyruvate



Acetly CoA

E.  oxidative deamination

21. Of the 36 molecules of ATP produced by the complete metabolism of glucose, how many are produced in glycolysis alone (i.e. the net total) - that is before the common pathway?

A. 2


B. 4


C. 6


D. 36


E. None of the above
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22.  During β-oxidation of fatty acids, which molecule yields the greatest amount of energy:


A. stearic acid


B. oleic acid





    oleic acid


C. they both yield the same amount of energy
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D. stearic acid only in the natural cis form as shown


E. stearic acid only if converted to its trans form
    stearic acid












Short Answer Problems: (62 pts)
1.  Draw all the isomers of C2Br2H2 .  [6 pts]
2.  Draw the structures and reagent(s) necessary to convert benzene to chlorobenzene. [3 pts]

3.  Draw the structure of the keto form of each enol.   (4 pts)
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4. Assign R/S configurations to the chiral centers in ascorbic acid (vitamin C). [4 pts]
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5. A lactone is a cyclic ester in which the carbonyl part and the oxygen atom are connected within a cyclic ring structure.  Draw the structure of the reactant and product(s) resulting from treatment of 6-hydroxyhexanoic acid with an acid catalyst.  [6 pts].

6.  (a) Draw an arrow to the anomeric carbon, (b) convert the following chair conformation to an open-chain form AND (c) to a Fisher projection . (5 pts.)
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(a)




(b)



     (c)

7. There are a variety of important noncovalent interactions that maintain the tertiary and quaternary structures of a protein.  On the diagram below, label the four types of interactions that stabilize the tertiary structure of proteins.  (10 pts.)

[image: image3.jpg]



Label the type of secondary structures indicated on the left with arrows

8.  Consider the following silica gel (polar) TLC plate of the two amino acids of aspartic acid and phenylalanine, pure aspartame and hydrolyzed aspartame developed in 50:50 Hexanes: Ethyl Acetate solvent mixture:  Circle the best answer  [8 pts]  
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ASPARTAME

[image: image26.jpg]1 The Genetic Code

First Third

Position Position

(5’-end) Second Position (3’-end)
u C A G

UUU  Phe UCU  Ser UAU Tyr UGU Cys U
UUC  Phe ucc Ser UAC Tyr UGC Cys C
U UUA  Leu UCA Ser UAA Stop UGA Stop A
UUG  Leu ucG Ser UAG  Stop UGG Trp G
CUU  Leu CCU Pro CAU His CGU  Arg U
cuc Leu cce Pro CAC His CGC Arg C
C CUA  Leu CCA Pro CAA Gln CGA  Arg A
CUG  Leu CCG Pro CAG Gln CGG  Arg G
AUU  Ile ACU Thr AAU Asn AGU Ser U
AUC Ile ACC Thr AAC Asn AGC Ser C
A AUA  Ile ACA Thr AAA Lys AGA  Arg A
AUG* Met ACG Thr AAG Lys AGG  Arg G
GUU  Val GCU  Ala GAU  Asp GGU  Gly U
GUC  Val GCC  Ala  GAC Asp  GGC Gly o
G GUA  Val GCA Ala GAA Glu GGA Gly A
GUG  Val GCG Ala GAG Glu GGG  Gly G

¥AUG also serves as the principal initiation codon.

© 2007 Thomson Higher Education















   solvent front -->
Which is spotted in A?   phenylalanine, aspartic acid,  aspartame, hydrolyzed aspartame



Which is spotted in B?   phenylalanine, aspartic acid,  aspartame, hydrolyzed aspartame



Which is spotted in C?   phenylalanine, aspartic acid,  aspartame, hydrolyzed aspartame



Which is spotted in D?   phenylalanine, aspartic acid,  aspartame, hydrolyzed aspartame



9a.   If a codon is UGG, what is the anticodon? ________ (4 pt)

9b.   For what amino acid does the above codon code for?  _________(Hint: See Table 2) (4 pt) 
10.  Circle which fatty acid of the pair has the higher melting point in: (4 pt)
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a.
 Palmitic acid




vs.
     Stearic Acid

b. 
Arachidonic acid 



vs.           Arachidic acid
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11. Label the boxes as the: enzyme catalyzed reaction or non enzyme catalyzed reaction. (4 pt)

[image: image5]
Extra Credit: (10 pts)

For the twenty amino acids, name the one or ones which (6 pts.)  

(a) are basic at physiological pH (~7.3) ______________________________

(b) lack a chiral center            

    ______________________________

(c) possess two chiral centers      ______________________________

 For the following organic compounds below, write the IUPAC names of the structures or the structure for the name (2 pts):

(a)  3-bromophenol 

Draw Lysine in its zwitterionic form. (2 pts.)
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Table 1. Amino acids with three letter abbreviations and R-groups.
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Table 2.  Nucleic Acids found in DNA and RNA.
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Table 3.  The Genetic Code.
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