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General Instructions

(1) This is a CLOSED BOOK exam! No notes and molecular models are allowed.

(2) Please WRITE LEGIBLY & CLEARLY; minimize erasing and draw a line through information that should not be graded.
Untidy work will NOT BE GRADED.

(3) Please follow instructions provided in each question. The grading rubric is based on the information requested in the
question.

(4) You have 2 hours to complete the exam.

(5) Write your name at the top of each page, starting with page 2 and sign the Honor Code pledge on the cover page.
(6) Scratch paper is provided. Please DO NOT submit scratch papers with your exam.

(7) If caught cheating, you will receive at best an F for this exam. The instructor reserves the right to proceed further in
compliance with university policies.

(8) Please DO NOT LEAVE THE ROOM after the exam starts so as to minimize interruptions.

(8) If you complete the exam early, please leave the room quietly after handing in your exam!
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1. (12 points) Identify all the true statements and circle the letter to the left of each statement.

(A) Substitution will predominate over elimination in the reaction of 1-bromopropane with CH;CH,ONa in DMSO at room
temperature.

(B) CH3CH,S" is both a weaker base and less nucleophilic than CH;CH,O™ (pK, of CH;CH,SH = 10.5).

(C) In aqueous formic acid (HCOOH), isobutyl bromide undergoes solvolysis at a faster rate than sec-butyl bromide.
(D) SN2 and E2 mechanisms represent concerted processes.

(E) The reaction of cyclohexanol with H,SOy is an E1 reaction.

(F) The reaction of 2-bromo-2-methylbutane with CH;CH,ONa in CH;CH,OH occurs by an E1 pathway.

2. (12 points) cis-4-tert-butylcyclohexyl bromide reacts with KOC(CHjz); in (CH3);COH 500 times faster than the trans-isomer.
Draw the most stable chair conformation for each stereoisomer in the appropriate box. Explain in 3 or fewer sentences the
observed kinetic results (i.e., why does one stereoisomer react faster under identical conditions?).

cis-4-tert-butylcyclohexyl bromide trans-4-tert-butylcyclohexyl bromide

Explain the observed kinetic results in 3 or fewer sentences.

Major product of reaction with cis-4-tert-butylcyclohexyl bromide

Points earned on this page
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3. (34 points) Provide the missing information in each reaction. If enantiomers are formed, draw the structure of any one
enantiomer and add " + enantiomer). If diastereomers are formed, draw the structure of any one diastereomer and add " +
diastereomer). If the product is the meso compound, draw only one structure and write "meso compound". When stereoisomers
are produced, indicate if they are formed in "equal" or "unequal" amounts. If no reaction occurs, please write "NR".
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Structure of alkyl halide
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4. (20 points) Please write down each reaction that you propose to carry out these transformations. You must show
the reagents and solvents used in each step. Please show CLEARLY the product in each step that serves as the
substrate for the next step. You may use any organic or inorganic reagents.
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5. (10 points) Provide a mechanism for the reaction shown below. To earn partial credit, your mechanism must be
CLEARLY LEGIBLE, and you must show all lone pairs and formal charges as well as the curved-arrow notation.

(jmﬂ Ao () —— (> + v +ua

6. (12 points) Provide a synthesis of the molecule (or its enantiomer) starting with the reactant shown below. You
may use any organic or inorganic reagents and/or solvents. Please write down each reaction that you propose and
clearly show the reagents/solvents and product in each step of your synthesis.
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