1.  (6pts) Name the following compounds:
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2. (6pts) Draw the following compounds:

a. Allyl alcohol

b. (Z)-3-fluoropent-2-ene
c. (R)-1-chloro-1-fluoroethane
3. (3pts) Allenes such as propa-1,2-diene have their substituents perpendicular to each other. Explain why. Draw the molecular orbitals around the carbon-carbon bonds. Label the hybridization of each carbon.
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4. (6pts) Give the hybridization for the circled non-hydrogen atoms 

                 Steviol 





Oseltamivir
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5. (6pts) Indicate the direction of each molecule’s dipole moment. Leave molecules without a dipole moment blank.
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6. (6pts) Show all resonance forms for the following using correct arrows indicate electron movement and differentiate between resonance forms. Indicate charges when appropriate.
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7. (2pts) Given the following pKa’s, circle which side of each equilibrium is favored:
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8. (6pts) Name the indicated functional groups
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9. (4pts) Indicate if the following are constitutional isomers, enantionmers diasteriomers, meso, or not isomers.
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10. (3pts) Assign the following E/Z
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11. (4pts) Circle the most stable conformer of each pair. Leave pairs of equal energy blank.
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12. (4pts) Identify the following as addition, elimination, substitution, or rearrangement reactions
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13. (4pts) Use appropriate arrows to indicate the electron flow for each step in the following:
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14. (3pts) Indicate the degrees of unsaturation for the following molecules
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15. (4pts) Give the reaction conditions for the following transformations
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16. (4pts) Circle the aromatic systems:
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17. (4pts) Give the products of the following reactions
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18. (3pts) Assign the pictured faces Re or  Si
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19. (4pts) Give the reaction conditions for the following transformations:
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20. (6pts) Draw the transition state and the product of the following SN2 reaction. Explain the stereochemistry of the product.
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21.  (4pts) Which of the following would have a faster rate for an SN2 reaction?
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22.  (5pts) Use the following pKa’s to rate the conjugate bases from best (1) to worst (5) leaving group.
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23.  (4pts) Circle which of the following will increase the rate of a SN1 reaction.

Increasing the concentration of the nucleophile            Using a polar, protic solvent

Increasing the concentration of the substrate                 Using a poor nucleophile

24. (3pts) Rate the following from most (1) to least (3) SN1 reactivity
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25. (7pts) The SN1 addition of –OH to 1-bromobutane is an exergonic reaction with a much faster rate than the exergonic SN1 addition of  –OH to 2-bromo-2-methylbutane. Draw an energy diagram for each reaction labeling starting material, intermediates, transition states, products, ∆Gº, and ∆G‡. Explain the difference in reaction rates.

26. (4pts) Indicate if the following will go through a SN1 or SN2 mechanism.
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27. (8pts) Predict the products of the following E2 reactions. (LDA = Lithium Diiospropyl Amine)
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28. (4pts) Circle which of the following E2 reactions has a faster reaction rate.
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29. (6pts) The following E2 reaction only produces the pictured product despite it being the non-Zaitsev product. Explain why.
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30. (5pts) Draw the reaction mechanism for the following SN1 reaction, showing the intermediate and the formation of both products. Explain the observed stereochemistry of the products.
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31. (4pts) Indicate if the following reactions will take place through an E1, E2, or E1cB mechanism
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32. (4pts) Predict whether the following will undergo a SN2 or an E2 reaction and predict the product
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BONUS (8pts) Give the use or occurrence of the following compounds:

Steviol

Oseltamivir

Raspberry Ketone

Indigo

Luciferin

Capcaisin

Aspartame

Limonene

BONUS (5pts) Name any 5 Molecules of the Day not mentioned in this test.

