Organic Chemistry 1   HW3    2007        Student #               Name             

Total 100 points. Write your answers in the space provided. If you need more space, write on the back.
1. (12 points)What is the effect on the rate of the SN2 reaction of CH3CH2CH2Br and -OCH2CH3 when:
(a) The concentrations of CH3CH2CH2Br and -OCH2CH3 are doubled?

(b) -OCH2CH3 is changed to -O2CCH3 ?

(c) The temperature is increased?
(d) The amount of solvent is doubled? 
2. (12 points) Write equations showing the structure of the transition state and the product for the SN2 reaction of -OCH2CH3 with the following compounds:
(a) (R)-2-bromobutane

(b) trans-1-chloromethyl-4-methylcyclohexane

(c) (R)-2-bromo-3-methylbutane

3. (a) (4 points) Rank the following compounds in order of their rate of reaction in refluxing (boiling) methanol and explain why.

(b) (6 points) Show the products of these reactions for the compounds.

(CH3)2CHBr,  (CH3)3CBr,  (CH3)3CI
4. (6 points) The following compound can undergo rearrangement in an E1 reaction. Show the initial carbocation, the rearranged carbocation, and the anticipated major rearrangement product.

(CH3)3CCHBrCH2CH2CH3
5. (8 points) Predict the principle E2 product of the reaction of the following compounds with NaOH.

(a) (1S,2S)-1-bromo-1,2-diphenylbutane

(b) 2,6-dichloroheptane
6. (12 points) (설계문제) Optically active 3-bromo-2-butanol is treated with KOH in methanol to obtain an optically inactive product having the formula C4H8O. What is the structure of this product? Show all of the steps in the mechanism of this reaction.

7. (설계문제) Answer the following questions concerning the compound shown on the right. 
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 (a) (10 points) Draw all stereoisomers of this compound and assign the 

configurations of these stereoisomers as R and S. 
(b) (10 points) Assign the relative stabilities of each. The axial strain energies for Cl and –C(CH3)3 are 0.5 and 4.9 kcal/mol, respectively. 
(c) (20 points) Show all the possible products of these stereoisomers when they are (1) refluxed in ethanol for several hours and (2) reacted with sodium ethoxide.
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