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1) (16 pts) 

 Provide nomenclature or structures for the following: 
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NO2

 
 

 

 

 

 

N
H

O

 
 

 

 

 

 
Br

 
 

 

 

 

 

 

2,4,6-Trinitrotoluene 

(TNT) 

 

 

 

 

 

 

Styrene
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2)  (10 pts) 

 Predict the products for the following electrocyclic ring opening reactions. 

 

∆

hν

 
 

 

 How would you prepare the molecules A, B and C from  

 

A B 

C 
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3) (11 pts) 

 Draw the HOMO (Diene) – LUMO (Dienophile) molecular orbital interaction for the Diels-Alder 

reaction of 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Determine if the following molecules are anti-aromatic or aromatic. 

 
 

 

 

 

 

 

 

2+
2-

 
 

 

 

Identify the σ-bonds being formed and the secondary p-

orbital interaction from the endo addition. 

O

+
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4)  (12 pts) 

 Complete the synthetic roadmap. 

 

 

1) KOEt / EtOH

2)
Br

EtO

O O

H+ / H2O, ∆

EtO

O O

HO

KOEt

EtOH, ∆

NH2

NaCNBH3

EtOH

HN



 6

5) (16 pts) 

Complete the synthetic roadmap. 

 

 

 

OH

OCH3

SO3H

OCH3

S

NH

O O

Br2

FeBr3

KOH

CH3I

AlCl3

Cl

O

HNO3

H2SO4

OCH3

NO2

O

SO3

H2SO4

PCl5

NH2

Pyridine

Major

CH3Cl (2 mol)

AlCl3

H+ / H2O

∆

Major
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6)  (30 pts) 

 Provide a mechanism for the following transformations. 

 

O

Cl

O

FeCl3

Cl
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7)  (15 pts) 

 Provide a mechanism for the following transformation. 

 

H+ / EtOH

NaCNBH3
N

HN

H

O
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8) (16 pts) 

 Propose a synthetic route to the following molecules. 

 

Br Br

O

Br

O
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H

O
O

O

H

H

 

From a mono-substituted benzene, no more 

than 6 carbons 

Light must be used in one 

of the synthetic steps 
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9) (24 pts) 

 Propose a synthetic route to the following molecule. 

 

 

 

 

From 

OCH3

and a dicarbonyl 7 

carbons or less 

OCH3
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10) (10 pts) 

 Propose a synthetic route to the following molecule 

 

CH2

O

NH

 
 

Largest cyclic starting 

material is 5 carbons 
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