Chemistry 140A

Summer, 2005
Second Midterm Exam 250 points

7/25/05
YOUR NAME (Print):         Ima Key                                                     .
SIGNATURE:                                                                                        .
ID checker initials:                             .
1. (60 points) For the following compounds, circle every chiral center and provide the R or S designation for all chiral centers. Be sure to be clear about which center your are referring to with your "R" and "S".
3 points each center circled; 3 points each proper designation
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2. (24 points) For the following compounds, determine how many chiral centers are present. Also, designate each as chiral or achiral:

2 points each correct answer
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3. (16 points) Draw the structures of the following compounds containing chiral centers. Be sure to use the basic template provided to you. Where appropriate, be sure to append the substituents to the appropriattely numbered carbon.
(a) (4 points) (3S)-3-bromo-3-methylheptane
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(b) (6 points) (1R, 2R)-1-Chloro-1-trifluoromethyl-2-methylcyclobutane
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(c) (6 points) the enantiomer of (b)
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4. (15 points) Draw the MAJOR tertiary-bromide product expected from the free-radical bromination of the compound shown below. Use the template provided:
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5. (6 points) Give the all-systematic, IUPAC name for the product molecule (NO common nomenclature):
(3S, 4S)-3-Bromo-3,4-dimethyl-3-(1,1-dimethylethyl)heptane
6. (4 points) Provide the term that best describes how the reaction proceeds in terms of the stereochemistry of the reaction:

                                                                         STEREOSELECTIVE
7. (4 points) Substitution of the bromine in the product with a nucleophile would be expected to follow which mechanistic pathway?
                                                                                               SN1
8. (4 points) What would be the chirality at carbon “b” of the product that would be formed by substitution of the bromine with iodine?

                                                               RACEMIC
9. (6 points) Draw the most stable conformation of the product as a Newman projection viewing from carbon “b” to carbon “a”  For clarity, use the common abbreviations for the substituent groups (Me, Et, etc.)
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10. (21 points) Propose a stereospecific synthesis of (R)-2-(Methylthio)-4-methylpentane starting from (R)-2-Bromo-4-methylpentane. You can use any reagents but you MUST indicate the essential reagents over the arrow. Do NOT worry about reaction temperatures. Use the templates shown and use ONLY stereospecific reactions. You may use any number of step from one to 3. Templates are provided for up to three steps but you DO NOT necessarily need them all.
5 points each structure; 2 points each listed reagent/solvent
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11. (18 points) Rate the following nucleophiles using the “>” for “stronger than” and “<” for “weaker than”.

Example:              
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12. (72 points) For each of the reactions shown below:
(a) draw the MAJOR organic product for the following reactions…if no reaction will occur, write “NR”
(b) designate the stereochemistry of any chiral centers in the products with dashed or wedge lines AND by designating the center as "R" or "S"
(c) if a racemic mixture is anticipated, use a squiggly line AND write “racemic” next to the product

(d) designate the mechanism for each reaction (SN2; SN1; E2; E1)

(e) you MUST box your final answer in order to receive any credit…no box; no points!!!  If your answer is “NR” be sure to put a box around it!!!
(f) Where a template is provided, you MUST use the template…do not fill it out until you have your final answer!!!!

(g) Do NOT show mechanism with arrows, etc.

Example:

BOX your answers:
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Proper designation for racemic compound:
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For chiral compounds, designate the stereocenter by letter (R or S):
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8 points each: 4 for structure, 2 for stereocenter assignment; 2 for mechanism
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Extra Credit (5 points): What famous blues song best describes the SN2 mechanism?

“Back Door Man”   or   “I’m Your Back Door Man”
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