CHEM 3311
Fall 2001
Exam Il (Movetmber 15)

Mame:

Y¥our Recitation TA's name:

Plesse writa your name on each exam page.

Plaase check to see that you have all 4 questions. Read the questions very carefully and
undarling keywords that may help to focus your answer,

Cuestian # Paints Earned

1 (25 points)
2 (24 points)
3 (24 paints)
4 (27 paints)

Max; 100 Total

Special Instructions

This is a "Closed Book” exam. You are permitted to use molacular models. Answers should be
written cleardy to recaive partial credit. Additional scratch paper will not be graded or collected.
Y¥ou have two hours to complate the exam.

Nuclaophilicity of Some Common Nucleaphilas

Very good nucleophiles: I', HS', RS’
Goad nucleophiles: Br, HO', RO, CN, My
Fair nucleaphiles: NHs, G, F, RCO,

Weak nucleophiles: H:O, ROH
Wery weak nucleophiles: RCOMH



Mame:

1. (25 points) Multiple Choice: Circle the best possible answar,

i

{in)

(i)

Considering the Sy1, Su2, E1 and E2 mechanisms, carefully examine the enargy
diagram shown below. Which mechanism(s) is{are) best illustrated by the energy diagram

energy
reaction coordinate =
shownT
1A} only the Sy1 mechanism (B) only the 5.2 mechanism
(C) both the 8.1 and E1 mechanizms (0} both the 542 and E2 mechanisms

Consider the reaction of 1-bromopentane with each of the fellowing reagents in the
salvents shown at the specified temperatures. Which reaction would have the highest
elimination/substitution ratic?

(&) NaQCH:CH;, ethanal, 55°C

{B) KOG{CHy)s, (CH,):COH, 55°G

(] NasH, ethanol-watar, 25°C

(O] KGN, DMS0, 40°C

Compaund X is reacted with excess NaMNH; in liquid ammonia. Upon completion of the
raaction, water or acid is added 1o the reaction mixture. The product is identified as
hexa-1 S-diyne. The correct structure of X must be:

{A) BrCH.CH(Br)CH;CH,CH=CH,
(B) Br:CHCH,CH:CH.CH=CH

{C) BrCH;CH(BrCH,CH.CHACHBr,
(D) BreCHCHLCHC HgﬂHchgE r



Marme:

{iv) Rank the following nucleophiles in order of increasing basicity.

A @-9 B, CHyCHO: €. CHyHe D.  (CHy)NH

{A) D<B<A<C {B) A<D<B<C
{C) C=B=D=f {D) D=A=B=C

(v) Identify the machanistic pathways, respectively, for the products in the fellowing reaction:

r CH4OH CHa
“‘-\,_ +
(A) E1, Swl (B} E1, Su2
(C) E2, Snl (D0 E2, 542

2. (24 points) Write an arrew pushing mechanism for the following fransfarmations, Be sure ta
show all intermediates in the pathway from starting material to product, but do not show
transition states, All structures should have proper valence bond structures with correct formal
charges and lone pairs as necessary

OH
Hz
H1

Mama;

HyG

Write an arrow pushing machanism for the following transformations. Be sure to show all
intermediates in the pathway from starting material to product, but do not show transition states.
All structures should have proper valance bond structures with carrect formal charges and lone
[pRirs as necessary

N3 e W
{E) GH4C=CCHy T C=
HH; H"I C\EH;,
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3. (24 points) Write the structure of the missing reactarnt, reagents, or products as necessa ry.
Show the correct stereochemistry whare appropriate.

Hg.C—G— B0,CI

(A) {R}-2-Butancl -
pyridine
Show structure
with comect
stereochamistry
l NaGN
OIS0
(B} Hz 0, Ha30,
———————= CHyOCHaOHZCH,
Hgsa,
2HCI KOC{CHsl
{c) J>'—G:GH R O ———
DMSD
heat
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4. {27 points) Propose an efficient synthesis of the product shown starting with the given
reactant, Mote: Mere than one step may be reguired. You may use any other crganic or
inerganic reagent a5 necessary. In an efficient synthesis, the desired product should be the
major praduct. Pay attention to sterecchemistry where applicable.

D Ck

A MDH E——— M

(B} CHyDUHCHD=0H ——=  GHy0CHCHCHLGHL TN

Marme:

Propose an efficient synthesis of the product{s) shown starting with the given reactant. Nete:
Mare than one step may be requirad. You may use any other organic or inorganic reagent as
necessary. |n an efficient synthesis, the desired praduct should be the major product. Pay
attention to stereochemistry where applicable.

N BN
() HC=GH &—————= C—-C\D + ‘.C—C:\
J Hy H\#‘! CHa
F

qf}‘
eguimalar amounts

Br
H

(i Aszsgign the correst abselute configuration to each sterecgenic center in the products
shown above, Write your answer next to the sterecgenic carbon centen(s).

iy Identify the mixture of products shown above as constitutional isomers, conformational
isomers, diastereomers, racemic mixture or meso compaound.

Answear:

fiin Using the conclusion arrived at in (i}, propese an efficient synthetic route.



