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A. Nomenclature: (12 points)

Give an acceptable name for each of the following compounds. Be sure to indicate the
stereochemistry where appropriate.
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B. Facts: 20 points

1. Label the molecules below as aromatic(AR), antiaromatic(AA), or nonaromatic(NA). Please
assume all are planar. Do NOT use A as an answer¥(8 pts.)
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2. Rank the following substituted benzene compounds in order of increasing reaction rate with Cl,
and FeCls;. (1=slowest rate, 3=fastest rate) (3 pts.) - £ A 5

l@ SS er ‘ ,_.A. . 0/[}/717[‘/,/]
w*x V\r.?li r‘»“«(./‘*%f’\} O ,.éﬂ"a@ W !1-; l{”‘\ Wi (;; ?Hz./f v 07
&\,CHS - : N0

2 l

3. Rank the compounds in order of increasing reactivity in a nucleophilic addition reaction. (1

. (1=least
reactive, 3=most reactive) (3 pts.)
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4. Place the following compounds in order of increasing wavelength of the = to =* transition in their
UV spectra. (149%@ wavelength 3_@;94%@8{) 53 pts.)
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5. Rank the compounds in order of increasing reactivity in a Diels-Alder reactlon (1= least reactive,
3=most reactive) (3 pts.) = These are conj. clienes = +he Vu
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C. Reactions: Total = 36 points, 6 points each

Please provide the reagents or the major product in the answer box. Indicate stereochemistry if
applicable. Full credit is awarded only when the product of each step in a multi-step reaction
is shown below the reaction.
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D. Mechanism: (12 points )

Provide a clear mechanism to explain the formation of the product. Use curved arrows to indicate
"electron flow". Show all intermediates and all formal charges. When more than one resonance
contributor may be drawn, be sure to draw the most stable contributor.
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E. Synthesis: 10 Points
Synthesize the molecule below using benzene, alcohols of two carbons or less, any inorganic
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reagents, any oxidizing or reducing agents, and any peroxyacids.
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F. Spectroscopy: 10 Points
A compound with the formula CgH,,O exhibits the IR,"H NMR and proton decoupled '3C NMR
spectra shown below. Please identify this compound and draw the structure in the box provided

3 L
below o ol NN A
LT P VV +
| A ¥ i
o \ an (v ‘
o
: | !
g 8
: gl = g
= i = o '{,: &
e s L § g =
5 R
@ >3
9! 3 n g
g g
: 3
& S
&8
™ 2,
:%
"4@6‘ T lm' ¥ i lml ¥ P 'm‘ F t le l» lwl T T l‘ml i T ;
i 4
; - v
1104 o NOT Lon\Hga T
P K § " _;.- @ v
LW w_»__\:_}
5 ‘ ?,
LR &
S uosT! T
0 iH 2 2H
il
I\
'1!["7‘111"!"!"]"!‘1'!Ilfl![lll"l"lﬁl"[llrl‘r’frm mmm"mﬂﬂ]mww
i0 g 8 7 PP 3.4 3.2 3.0 2.8 2.6°M
) y i PY}QSDB NMR ) ,
Partia!l Creait g 11 orrée?
{
&Yl S u :
—
fing = «p! ®
wd =y <
 Adhpr € O L . i i
» L " ; YIITITW LANLAN NN L B R N | ]mmm'lmqrumrpmmmr—
A\ !sz 218210 200 190 Fﬁl 140 i 130 i25 PP 120 60 50 30 PP
" + ,» Carbon 43 NMR
¢ <H

‘ 0
(0} “Q%"lc“(zé;l.{
7




