Organic Chemistry c3444y
1st Hour Exam

Wednesday, Feb. 13, 2002
Prof. Leighton

Answer Key



Mame:

1. a (10 pts) Demonstrate the use of the Frost circle method to determine whether or not the 1llustrated

compoutdis atomatic of anti arotnatic.

4 Carbon 2F
Abamic Orbifals

Y

Ulnpaired elecirons, and
elecirons in non-bonding

arbitalsr ANTIAROMATIC

b. (10 pts) It has been observed that the following molecule undergoes unusually facile rotation
about the central double bond, whereas "normal” double bonds will not rotate 1n such a
matner. sing resonance structures, provide a simple explanation for this phenomenon.

CH, - CH,
T =
0 —— 0
SN _
CH,
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G CH; T CH,

/ \\ 0

/ \ 0

-

This resonance structure, in which both rings are aromatic, would be expectad

to ke @ Significant contribution to the structure af this moleculs. Thus, we would
expect that the central double bond in guesfion showld have sigrnificant single bond
character, and therafore should undergo unusually facile rotation.

Fage 1



Mame:

2. Predict the major product, if any, of the following reactions:

a (Tpts) O
H-.
NJ\CHg
H4C 1. Brs, FeBrq ) [\ H-
2 KOH, Hy0O HaC
Er
b.
(7 pts) =
L Brg ,..
o
c. (6 pts)
-
ShCls
=

(Abstracts CI')
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Mame:

4. Provide detailed mechanisms for the following transformati ons:

a (10 pts) CHa
a s
Ry . ﬂ\m(:b

| ~ A
= CH3

// H5C

(CH- 5—
PR by AlCI

KM . - u 3

H oF
o

Hydride shift fo the

Jar more siable

terfiary carbocalion.

CHs P
+
= CHs - .
| CH5
i H

CHs
AlC]4 ‘) _
Cl——All4
b (10 pts) (Y ou have not seen this one, but vou know enough to do it .
= CO =T TH
| -
. L HiZl e
H
Ny )
L= T
Cl
¥
+ + + H O
H—C=0 =—» H—-==0 F-
| H
TRy =

Page 3



Marne:
4. Pynidine can undergo electrophilic aromatic substitution. When it does, the reaction 15 slower than the
cottesponding reaction with benzene 1tzelf, and 15 quite selective for the 3 position rather than the 2 or 4 positions.

E

=7 NN
T
"HNF-""- low N,/ H,._HN‘/ HN/" 2 e

" "y

1dine Meior Product N
pym 4 Aot Formed

a. [ f pts) Draw the resonance structures for the intermediate arenium 1on formed from attack at the 2 position:

O — |~k —~f

b (7 pts) Draw the resonance structures for the intermediate arentum 1on formed from attack at the 2 {or 4) position:

= B s
‘) R F H F H E

TR +

( — || — [ ]

v W M7 )

c. (6 pts) What 15 1t that makes attack at the 2 {or 4) position especially slow relative to attack at the 2 position?

H H
H E A A
| | ( : E :
Especially poor contributor. . P .q—X—:-n o
I I+l
1] +

| | Fositive charge (does not
henve full octet) on relatively
M7, electronegative nitrogen MNote: For aypone that drow the resonance siructure on the right,
ke sure pou understand why that is wrong: The lone pair on
the Mitrogen is not properly aligned o engage inresonance.
Ancther way to look at it is that two double bonds in arow in a
siv membered ring is not a reasonable siructure.
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Mame:

5. a (10 pts) Propose a synthesis of the following compound from benzene and any other reagents that vou need.

[vle
[vle
NH;
Cl hle e
| s Me/l\hﬂe__ Me _ SUs e
e AIC H.50, o
H2S0, | HNO;
= = ! [l
e H,O" Me Ha e
- -
MH; HOLS MH; Pd T Hoss NO),

Note: fn princinle the arming group couwld be puf on first, followed by the same blocking group strategy
and then the Friedel-Cralts aikylation. But the latler does nof work In the presence of an aming Qroun,
gnd/orin the presence of an glectron withdrawing grolp (8.0, 50 -H)

k. (10 pts) For each of the following electrophilic arom atic substituti on reactions draw the expected product in the
big box, and indicate in the smaller box whether you would expect the reaction to be faster or sl ower than the
cotresponding reaction with benzene.

0 K
|
i o T S S S N\H/':H3
| | |
L o CH3 o 0
‘E+ =
¥ ¥
i |
M., _CHs
S Ry S Ry
CHs | \H/
L e L .
E (aancdfor ortho)

‘ Slanvwer | ‘ Haster | ‘ Haster |



