1. (11pt) Give the proper IUPAC names for the following compounds:
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2. (4pt) Indicate whether the following are constitutional isomers, stereoisomers, or not isomers

[image: image2.wmf]F

C

l

F

C

l

M

e

E

t

M

e

E

t

a

n

d

a

n

d

a

n

d

a

n

d


3. (4pt) Sucralose is an artificial sweetener used in Splenda. Indicate whether the following relationships are cis or trans:
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OH1 and OH2 _________       OH3 and CH​2Clb _________
OH1 and Cla     _________       OH4 and CH​2Clb _________
4. (3pt) Draw the sp3 hybridized C-C ( bonds of cyclopropane and explain how this affects the bond strength and reactivity:

C

C                     C

5. (2pt) Why do molecules like cyclobutane and cyclopentane twist from planar molecules to puckered 3D shapes even though it increases angle strain?

6. (4pt) Draw a Newman projection for the twist-boat conformation of cyclohexane and explain why it is more strained than the chair conformation.
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7. (4 pt) The following is the cyclohexane ring of sucralose. Label the substituents as axial or equatorial. 
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Cl______________________
CH​2OH______________________


OH1______________________  OH2______________________

8. (4pt) Draw cis-1-bromo-3-cholocyclohexane in both chair conformations. Circle the most stable conformer.

9. (2pt) Why does a tert-butyl substituent have more 1,3 diaxial strain than a neopentyl substituent even though neopentyl has more carbons in it?

10.  (4pt) Alpha-hexachlorocyclohexane is a toxic byproduct of the production of lindane, a hazardous insecticide also used in the treatment of lice and scabies. Draw alpha-hexachlorocyclohexane in both chair conformations and circle the most stable.
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11. (4pt) Circle the most stable conformer, leave conformers of equal energy blank. Explain the energy difference or equality.
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12. (5pt) trans-Decalin is rigid and cannot undergo ring-flip, while cis-decalin can. Explain why. Include structures in your explination.
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13. (4pt.) Classify the following reactions as eliminations, additions, substitutions, or rearrangements:

[image: image9.wmf]O

O

M

e

O

O

M

e

O

O

O

M

e

O

O

M

e

O

B

r

2

F

e

B

r

H

B

r

H

H

H

B

r

C

C

H

H

O

H

C

C

H

H

H

H

H

2

O

B

r

O

H

e

a

t

O


14. (6pt) Label the following as most likely to be electrophiles or nucleophiles 
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15. (7pt) Draw a mechanism for the following reaction showing all steps explaining why mutliple products can be obtained from a single starting material. Include initiation and termination steps.
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16. (10pt) Use curved arrows to indicate the flow of electrons in the following reactions:
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17. (5pt) Malate dehydrogenation (shown below) is a highly endergonic reaction in the citric acid cycle with high activation energy. Draw the energy diagram for this reaction labeling reactants, products, transition state, (G‡, and (Gº.
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18. (7pt) The amine opening of an epoxide has the following mechanism

[image: image14.wmf]O

H

N

H

H

H

O

H

H

2

N

O

H

N

H

3

N

O

H

H

H

H

N

H

3

H

N

H

H

H


The first step is fast and endergonic, the second step is slowest and endergonic, and the final step is extremely fast and exergonic. The overall reaction is exergonic. Draw the energy diagram, labeling reactants, products, transition states, intermediates, and overall (G‡ and (Gº.
19. (3pt) Rank the following chemical bonds in order of increasing reactivity (1 = highest, 6=lowest) Circle the strongest chemical bond. (all D values in kJ/mol)

           C2H5-Cl   (D = 351)      ____________    C2H5-OH (D = 436)   ____________

           H​2C=CH2 (D = 611)      ______ _____  H2CCH-Cl (D = 368)   ____________

H2CCH-CH3 (D = 406) ____________ (CH3)3C-Cl (D = 330)  ____________

20. (2pt) Use the following information to explain why irradiation causes Cl2 to form the initial radical instead of a hydrocarbon during radical halogenation of ethane

Cl-Cl (D = 243 kJ/mol)   H3CH2C-H (D = 438 kJ/mol)   H3C-CH3 (D = 376 kJ/mol)
21. (2pt) Circle which side of the reaction is favored at equilibrium:
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22. (3pt) Malate dehydrogenation has high activation energy, but occurs at normal body temperature. Explain how a biological process is able to achieve this. Include a comparitive energy diagram of both the laboratory and biological processes in your explanation.
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Bonus (6pt) Match the following structures with their uses:

A) A common industrial chemical often used to make plastics

B) A flavor enhancer

C) A dye commonly used in blue jeans

D) An explosive compound once used for in film

E) The spicy taste in black pepper

F) An alkaloid found in chocolate toxic to some animals including dogs

[image: image17.wmf]H

N

N

O

O

N

N

N

O

O

O

N

H

2

O

H

O

O

O

-

N

a

+

N

N

H

O

O

H

O

O

O

O

O

N

O

2

O

2

N

O

2

N

N

O

2

N

O

2

N

O

2

n


What is the name of the molecule you are using for your final project and the chapter it is from?:

