,]/ [
2008 Fluorocarbons Midterm Examination (200 pts)  NAME: HLcL e () g

1) (20pts)
In what major form is naturally occurring fluorine found in the earth’s crust ?

CALCn  Furort (Cs»ﬂ\ as f:luors?oj_

What is a fluorocarbon?

ﬁ CO"“%OW\& w. o (—F LOM(

What is the name of the only known enzyme to create a C-F bond?

FLUOK(NH N>

Name a fluorinated commercial product you encountered this week.

bq.  GORETEX, s, toothpaiz, k. . .
Give two similarities between Hydrogen and Fluorine. |

BG‘H,\ S\"\QLK) OI\I.UD\L'\.E‘ %ﬂ“\ 5""«)‘\8 laua& {'0 C, I: y&,.\.b*l

What are the three characteristics that make fluorine such a special and unique
substituent?
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2) (24pts)
Draw a Lewis structure with lone pairs for a:

Sfluorine atom

=

LY

Sluoride ion

Ciurcle which bond is longer C-H
Circle which bond is more polar C-H

Circle the molecule with the stronger ¢ bond:

or CF2H2

BBr; or

Circle the weakest sigma bond in each molecule:

fluorine molecule

hydrogen fluoride
H-f
or C-F

or C-F

H
@ P KO
F H & é H
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3) (20pts) Match the reagents with the correct process (using the letters — as shown in the

example: KF, Sulpholane performs A - Nucleophilic Fluorination): Not all Jetters will be
used — and some may be used more than once.

Pb(OAc)4, HF

CsF, Diglyme

SF4, HF

F,, HCOH

Letter
Reagents code
of reaction
type
KF, Sulpholane A
(CH3;0CH,CH;);NSF;
Selectfluor™
COF3 t
Fy &

& =

7N\

2008FluoroMidterm

A - Nucleophilic Fluorination
B - Radical Fluorination

C - Radical
Trifluoromethylation

D - DeoxoFluorination
E - Oxidative Fluorination

F - Cartman Chiral
Fluoridation

G - Electrophilic Epoxidation
H- Poptart Elimination

I - Reductive Defluorination

J - Garrison Cycloaddition

K - Electrophilic Fluorination
L - Oxidative Elimination

M — Deozonification
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4) (18pts) Fill in the products:

o O
9] 0 Electrochemical /U\/U\ SF4 /HF

. OH —
ok reat
Fluorination
F

DAST

0 H
J CO,H

Fz/Nz COF3
F HCO,H

\ SelectFluor

CH4CN

\
- "
2008F luoroMidterm
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5) (20pts) In this DAST reaction, explain why the three different solvents encourage the
three different products.

S SF — QuN:S

CHyCHy  f ~

hexane CH,Cl, THF \
& =
R~ ~ &-F

\/RF \/’\ \)\ Xane _ @ H,OQ/[j
: 22 ) /\3
MPAM&%’ '”F: /

H‘? F@ doos on Sp2 Ceaction b 3\\"2 H"“\)"{t

\
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6) (13 pts)

What 1s an “aprotic” solvent?
Qr Solvek bithok  acic \3&0394;.

Why is a crown ether used in HALEX metal fluoride reactions ?

'-_(;. \Q_Qﬁ) So\\k\& H\SL N,Q:”k Ccih:)\}"&’\ws ‘9,0&“«6 avelodle F@

How is elemental fluorine gas produced industrially?

vaix o& U%M& Floaiks (r@c\ua HF.kFJ

State a disadvantage of using sulfur tetrafluoride as a reagent.

B 9, \m@ Cenctie ey Foxic

Write the mechanism for this oxidative fluorination by Cobalt trifluoride.

FF

>:< CoFg -t_?*
. lanle"™™

)COI
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7) (10pts) Explain how CFC’s are detrimental to the Ozone layer.

(FCs osa on{lootarton, Wl ore Gorpounds Mot ody
Conborn C,F U akon
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8) Mechanisms (3x25 = 75pts)

.l

Using curly arrows, write mechanisms for three of the four@

following reactions. ShfeCt
Ji;
a) g sl <

CH; CHy
HF, SbFy H-Cy
CC|4 >
( ©

Cl =
| Lk
o © © ;C@)
Q\~%U{~SL& | .-
] \ii

b EreRes
ey '{C\L c
c
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\ o ® ol

H-¢ ?bF = ey

2008FluoroM, zdterm Page &



b)

-

{ -~
(‘Q‘ M AM % 5 N2 RQ.GC&O(‘\ [N

(Vi /

2008F luoroMidterm

Page 9



2008FluoroMidterm

Page [O



s Fa, HyS0, 5
Ph—==—Ph Ph—C—CF-Ph

/__\) CHaCN, H,0, reflux
A
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