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Please sit with an empty seat between you and your neighbors.
Unless specifically asked, you do not have to draw mechanisms for reactions.
Please don’t ask questions about your answers, it distracts your neighbors.
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1. Draw the structure of each of the following molecule (4 pts each).

la)  3,3-dimethyl-4-hexyn-1-ol

HO\/X

Ib)  (3E, 5Z)-3-bromo-3,5-octadiene

o~

-

Oy

7

ic) 2,4,6-trinitrotoluene

&Nﬁmﬂ
|
i

2. Identify the fastest and the slowest reaction in each of the following sets of reactions,
respectively (3 pts each).

2a)
Al MeQOC 120<C
N + \/\COOMB —_—
120°C
B. + /\coom
C 120=C
' N & /\coom
A 2
Fastest reaction: fa ! Slowest reaction: ."9

Page 2 of 8



CHEM3331-200 WANG Spring 2014 Midterm 1

Br
Br

HBr —

2b)

Br

+ HBr ——————

2R A

Fastest reaction: Slowest reaction: L
2¢c)
\ FeBr;, Bry
A. —_—
B. FeBr;, Brs
_*.
Br
U FeBry, Br,
C.
NO.
FeBr;, Bry
D. —_—
Fastest reaction: /j '. Slowest reaction: _D

Page 3 of 8



CHEM3331-200 WANG Spring 2014 Midterm 1

3. Determine whether each of the following structure is aromatic, anti-aromatic or non-aromatic
(3 pts each).

3b) 3c)
Br, H
@ 1
ZZ
non —r//]—y’ O | — ,”;[—y-
3d) 3e) 39

— / s/ : ﬁ
= | ()
T

ot — /lr 40y ‘»ﬁ’f‘:-‘.c run - /:]’Y‘

4. Use curved arrow or fishhook notation to draw the mechanism for each of the following
reactions (8 pts each).

4a)
NGy LT \)OI\
lZ \‘f autormezetion
(Y1 H
4 -
Y X
H..0 h
\ o~
Vv N H H H .
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4b)

Br.

Hep  Alcls

NS AlC \
By

y

S
\/QCI'—A’C/(B

5. Provide the major product of the following reaction. If the reaction produces a racemic
mixture as the major products, draw only one enantiomer. (4 pts each)

Sa)
7
O/\/ 1. BH,, THF, @/\/\ C/H 0
2. H; 05, NaOH.
5b)

H Br L
o ldj‘/gj . O/ik
) o o 0
O ek
~=, I3 v
t r.”/
0

Page 5 of 8



CHEM3331-200 WANG Spring 2014 Midterm 1

fa:jo) cooMe MeQ cooMe MO = C00/Me_
\@/ HNO;, H:50, \liI o :Q:U/
/\) d + OL /\/
Se) OMa O
\/\CH{J H 0
e Xy -
heat /ML O 1 t,.

Draw the transition state of the above reaction (5¢} that leads to the major product (2 points)

OHc

w0 5L

M

eneln

6. Complete the following syntheses using the provided starting material, any organic molecule
of 4 carbons or less, and any inorganic reagents you need. You do not have to show the synthesis
of the 4-carbon or less molecule you use. If your synthesis requires more than one step, provide
the product after each step. All chiral products are racemic mixtures.

6a) 4 pts
0 A
Al )(C’( _ >\/c1

AlCS
\/ 1
AlC(,

=]
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6b) 6 pts
/\/ —_— /\/\/\/ Br
_’.

l/VLLMLjEY (or AJA‘LN)'(L) 7\

e | Vbérs

6¢c) 4 pts

MeDOGC —_— MeQOC
\/\coom —_—

i [ oy,
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