2008 Fluorocarbons Final (250 pts )


NAME:




1) Easy Questions (90pts)

a)  (12pts) 

Where does the name fluorine come from?

What is a fluorocarbon?

What is a perfluorocarbon?

What is the name of the only known enzyme to create a C-F bond?
Give two similarities between Hydrogen and Fluorine.

b) (4pts) The two following statements are different, and only one is accurate.

Indicate which one is true, and briefly explain your answer. 
“Fluorine is the next smallest element after Hydrogen.”

“Fluorine is the next smallest substituent after Hydrogen.”

b) (22pts)

Draw a Lewis structure with lone pairs for:

 
fluorine atom




fluorine molecule

fluoride ion




hydrogen fluoride
Circle the more stable situation in the following pairs:
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Circle which bond is longer


C-H 
or
C-F

Circle which bond is more polar 

C-H 
or
C-F

Circle the molecule with the stronger σ bond:





CF4

CF2H2




BBr3

BCl3




F-F

Cl-Cl

c) (12pts) Name the processes in the following reactions: choose from …

	Nucleophilic Trifluoromethylation

	Electrophilic Trifluoromethylation

	Oxidative Fluorination

Nucleophilic Epoxidation

Cartman Chiral Fluoridation

Electrophilic Epoxidation

Nucleophilic Fluorination

Migratory Insertion

Poptart Epoxidation

Reductive Defluorination

Garrison Cycloaddition

Electrophilic Fluorination

Fellonthefloorification

Oxidative Elimination

	Radical Fluorination

Radical Trifluoromethylation

DeoxoFluorination
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d) (20pts) These ten questions are True/False:

KF is more expensive to buy than CsF.

Selectfluor™ is more reactive and dangerous than elemental Fluorine.

BAST and DAST reagents are safer alternatives to SF4.

Perfluorocarbons and analogous hydrocarbons have similar boiling points.

Pentafluoropyridine will undergo Nucleophilic Aromatic Substitution reactions.

Perfluoroalkyl-alkynes are more stable than fluoro-alkynes.

Perfluorocarbons are normally more dense than hydrocarbons.

Perfluorocarbons will undergo reductive defluorination reactions with strong electron donors.

F2 gas is usually purchased as a diluted mixture of 1-5% in an inert gas such as N2 or He.
19F is more naturally abundant than 18F.
e) (20 pts)
Circle the compound with the higher boiling point.
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Circle the solvent that would best dissolve KF.

[image: image4.emf](d) hexane chloroform water


Circle the solvent that would be the best to use for a nucleophilic fluorination reaction using KF.
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Circle the alkali fluoride which has the “free-est” fluoride ion.
(g) 
LiF

NaF

KF

RbF

CsF

Circle the starting material that gives the faster reaction.
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2) Transformations (4x15 = 60pts) 
Fill in all the products:
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3) Detailed Questions (3x20 = 60pts)

Answer three of the four following questions: 

a) Fluoroalkenes, such as CF2=CF2 will undergo (2+2) thermal cycloadditions, but these are not concerted single step processes which are forbidden by the Woodward-Hoffman orbital symmetry rules.
Describe an experiment, and explain its results, which would reveal the likely mechanistic process of these (2+2) cycloadditions.
b) In this DAST reaction, explain why the three different solvents encourage the three different products.
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c) When the following fluoropropenes react with SbF5 they generate the corresponding resonance stabilized allylic cations.
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(i) Draw the two cations


(ii) Show mechanistically how they are formed


(iii) Indicate which cation is more stable


(iv) Justify your answer to part (iii).

d) Why did the “Montreal Protocol” seek to put a ban on the production and use of chlorofluorocarbons?

4) Mechanisms (2x20 = 40pts)
Using curly arrows, write mechanisms for two of the three following reactions.
a) 
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b)
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c)
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