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1. (12 pts) Naloxone (shown below) has a structure that is similar to heroin. In
fact, naloxone is often used to reverse a heroin overdose. Circle all of the terms
below that describe one or more structural feature of naloxone.

Amine Alkene Aldehyde

Amide Ester Aromatic ring

Alcohol Ether Ketone

HO
O

O

N

OH

Naloxone

2. (9 pts) For each of the following pairs, circle the compound that has the lower
heat of combustion. In the box, give a brief reason for your choice.

A. cis -2-methylcyclohexanol

or

trans-2-methylcyclohexanol

B. cis -3-methylcyclohexanol

or

     trans-3-methylcyclohexanol

C. (E)-cyclopentene

or

(Z)-cyclopentene
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3. (6 pts) Which reactions in the following pairs will take place more rapidly?
Circle your answer. In the box, give a brief reason for your choice.

A. 

OH

OH

HBr

HBr

Br

Br

or

B. 

OH
HBr

Br

or

OH
HI

I

C. 
HBr

or

1-cyclopentylethanol 1-bromo-1-ethylcyclopentane

HBr1-ethylcyclopentanol 1-bromo-1-ethylcyclopentane

4. (8 pts) Write an arrow pushing mechanism for the preparation of methyl
bromide from methanol and hydrogen bromide. In the box below, state whether
this is an SN1 or SN2 reaction.
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5. (15 pts) Menthyl chloride and neomenthyl chloride have the structures shown
below. One of these stereoisomers undergoes elimination on treatment with
sodium ethoxide in ethanol much more readily than the other.

CH(CH3)2

H3C Cl

CH(CH3)2

H3C Cl

Menthyl chloride Neomenthyl chloride

A. Using arrows to show the flow of electrons, draw a mechanism to account
for the dehydrohalogenation of each of the isomers. Be sure to draw neat
chair cyclohexanes.

Menthyl chloride:

Neomenthyl chloride:

B. Which reacts faster, menthyl chloride or neomenthyl chloride? Why?
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6. (15 pts) Give the single major organic product of the following reactions.

A. 

2-bromo-3-methylpentane
NaOMe

B. 

KOC(CH3)3

(CH3)3COH, Δ

I O

O

C. 
Br

OH
HCl

D. 
dil. H2SO4

E. 

1-methylcyclohexene + CH3COOH

O
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7. (15 pts) Propose reagents for accomplishing the following transformations.
The desired product should be the major product of the reaction.

A. 

OCH2CH3

H

Cl

CH3

B. 
3-ethyl-2-pentene 3-ethyl-2-pentanol

C. 
cyclohexene cis-1,2-cyclohexadiol

D. 

OH

E. 
(Z)-3-methyl-3-hexene 3-bromo-4-methylhexane
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8. (20 pts) Propose an efficient synthesis for the following transformations. You
may use any reagents you like.

A. cyclohexane starting from bromocyclohexane

B. tert-butyl iodide starting from isobutyl iodide

C. 
O

H

O

from  a  cycloalkane
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Scratch Page
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