CHEM 3311-100
Exam 3, November 19
Fali 2009
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General Instructions

{1) This is a CLOSED BOOK exam! No notes and moleenlar models are allowed

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

(3) Please follow instructions provided in each question. The grading rabric 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 réserves the right to proceed further in
compliance with university policies. i

(8) Please DO NOT LEAVE THE ROOM after the exam starts so as to minimize mterruptlons
(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 frue statements and circle the letter to the left of eac!h statement.

i 300 ol Nue
T Substitution will predeminate over elimination in the reaction of 1- bromopropane with CH3CH20Na in DMSO at room
temperature, 1° “’e‘%‘j’e Aatide N Sofuent f]oavm

S,
-+ (B) CH;CH,S is both a weaker base and less nucleophilic than CH;CHOr (pK of CH3;CH,SH = 10.5). N2

U% o
4+ (€) Inaqueous formic acid (HCOOH), isobuty! bromlde undergoes solvolysis at a faster rate than sec-butyl bromide. /\/ o
2

Prsts.t >_\$

T (D)) Sy2 and E2 mechamams represent concert processes L!J Br
- @ @
~ —— R—
T@The reaction of cyclohexanol with H;SQ, is an E1 reaction. Cﬁﬁ gH Q\ - BH a
6'tbov\j bcvse. z

-+ (F) The reaction of 2-bromo-2-methylbutane with CH3CH,ONa in CH3CH20H occurs by an El pathway E2

/Y& 3° Ob‘flg_cj/f Aalide .
2. (12 points) cis-4-tert-butylcyclohexyl bromide reacts with KOC(CHj); in (CH3)3C0H 500 times faster than the frans-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.¢., why does one sterecisomer react faster under identical conditions?).

cis-d-rert-butyleyclohexyl bromide tranis-4~tert—butylcyclohexyl bromide

Bt

By

Explain the observed kinetic results in 3 or fewer sentences.
2° akkyl Baticle
\S'burwg. Lose Jéoo‘t. nu et e , E < —Q/&Wwa;-{le—u/
anlico At Ww»tjemw:{: ﬁ-l—{ /gea.\:)tﬂdjj/t_opgfp) ol Ry

D(owv(, Ea v eis C—OW.:]SMQM. 2o Cou

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

Points earned on this page
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3. (34 points) Provide the missing mformatton in each reaction. If enantiomers are formed, draw the structure of any one
enantiomer and add " + enantiomer). If diastercomers 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 oceurs, please write "NR".

(A) OH MNal » NR
acetone
Poa‘l L G
{B) /Y )
H ~— Comv%’é to ]ﬁzm 'SNZ N H
Joeod Lg Substitution Product(s)
., CH;0H
Br SwifE T hed 7 OCH3
(major} 3 unegmal amowits  (wiirot)
o Y 4 y
) @Q HCI @ + dlastineeormer —u-m,e_?/u.we

J
:
:

61'/1 bone |
)</ «:3(;“3) > ——
(C My ) C-OH <% /

Nao&t [EtoH

PCC
oH CH,Cl,

) \ {1) Hg(OAc),, HyO/THF . Q< //7? — :ﬁ
o () NaBH, -

H Monkoviac ’goa &Jobv, P ey, HO

alberre
(\ (1;?:0H % ~——
/\/SH |

 J

(2) ~"~Br
D (=
o C{CH
ol o K Befens)
3 (eH3)c-oH -~
Structure of alkyl halide J
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4. (20 points) Please write down cach 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.

(A)

DAASO Sn2

N ST /]}\ \U/ Na (N, goool Nuc.
~

HEA,
©)
Br o
- H
1) 04
€S
F 2) H0) 2 ot
(cx—:j) S
NaO£t [££oH <

Points earned on this page ___
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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.

©,<:H2c1+ AAL 4 O O>_© + /\/ + LiCl

vouy .s'bnmaz bone CEE

/
f* NL p o~
g N

CH + dice
©/ 'y;_gww, Alact.U{;
CM’&/VL-Q_

W

e
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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 reagenis 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,

WOCH;

9 SON
/ff\ \/(/ Biz, CHyoH
&

Qf/ S -

Na O&t Sto

HBA
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