2006 FLUOROCARBONS Midterm (200pts doubled is 400) NAME Juay CEN 2YME

1) 10pts
What is a fluorocarbon?

P( (ow}w\é \'k\ck (onfoins o Corbon. thaiing L:Or\x
What are the three characteristics that make fluorine such a special and unique
substituent?
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Name two famous fluorine chemists and state what area of fluorine chemistry they each
contributed to.
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2) 10pts
Draw a Lewis structure with lone pairs for:
Tetrabutylammonium fluoride A Fluorine atom
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3) Spts )

State and briefly explain one historical reason why organofluorine chemistry grew
rapidly during the 1900°s. ‘
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Gtve one possible reason why nature finds it (almost) impossible to synthesize
otrganofluorine compounds?
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4) 22pts
Circle which bond is longer cH o (CP

Circle which bond is stronger C-H or @
Circle which bond is more polar C-H or @

Circle the molecule with the stronger ¢ bond:.

CF4 CBI‘4

(§F4 J CF,H,

State two similarities between H and F
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5) 10 pts Match the reagents with the correct process:

SF,4, HF Nucleophilic Trifluoromethylation
Electrophilic Fluorination
Ni electrodes in HF
Electrophilic Trifluoromethylation
2 E.C.F./ Simon’s Cell
RN N HOP Chiral C Fluorinati
o Ph T artman Fluorination

Nucleophilic Fluorination

F2, Sulphuric Acid ~—~sDeoxoFluorination

Radical Tri thylati

KF, crown ether, sulpholane - adical Trfliprometigiepion
Uneven Poptart Sugaration

Radical Fluorination
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6) 8pts Explain how CFC’s are detrimental to the Ozone layer.
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7) S pts. Name and draw (correct Lewis structure, including lone pairs) a polar,
aprotic solvent suitable for fluoride ion Halex reactions.
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8) 10pts Draw in the products: (U 3

Fa/Ny A
H,50, * oo

9) 15pts Draw in the products:
HO U 1) KOH :
2)CFg-SHCHg);, CsF, THF  © O
03:’“ JCF3-Si{CHy)3, Cs - SF4/HF C«I:L/\(-F
3) H,0 Heat @ 3

DAST, hexane
<
o

10) 15pts Draw in the products:
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r SelectFluor CF;l, heat
CH4CN + otho
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& FSO,CF,CO,CHg e
PQR\ CUI, heat
CF
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11) 10pts Draw in the products:

| a1 F
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12) 20pts
10 True and False questions:

e

BAST and DAST reagents are safer alternatives to SFj. I
s
A Fluorine atom has 10 neutrons. \

Fluorine prefers to be bound to atoms of high p character. ‘

A Fluorine atom has 9 valence electrous. P

i
——

Perfluorocarbons are normally more dense than hydrocarbons. ]
e

Perfluorocarbons can dissolve large amounts of oxygen and carbon dioxide. \

The Fluorinase enzyme can make a C-F bond. |

Fluoride ion is 2 worse nucleophile in ethanol than in THF. [

Prakash was the first chemist to prepare CF3;-TMS. F

All compounds containing a C-F bond are very toxic. F
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13) 3 x 20pts

Write the mechanism (no words) for three of the following fluorinating agents.

(If you do all 4 I will just grade the first 3)
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CF3—Si—CHs
! CF4
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. Fp, HySOy o
Ph—=——Ph Ph—C—CF2Ph
({ CH3CN, H,0, reflux
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