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1. Consider the following reaction of isoprene (CsHg) with HBr.
/l\// HBr
- =z

Here are some possible products.

Br\)\/ /)\/ Br\)\/ )\/\Br
Br

(i) (i) (i) (iv)
Which one of the following statements is incorrect?
A. Compound (i) is the predicted product at low temperature.
Compound (iv) is the predicted product at high temperature.
Compound (i) is chiral.

Compound (ii) is the kinetic product.

moOo®

Compound (iv) is the thermodynamic product.

2. Consider the four carbocations shown below. Which two are the most stabilized by the

methoxy substituent?

OCHjs OCHj3
HiCO A~ e N8 N8

OCH,
0] (if) (iii) (iv)
A. ()and (i) B.()and (i) C.(i)and (i) D.(i)and(@v) E. (iii) and (iv)

N8

3. Which of the following MOs would be the best representation of the HOMO of
hexatriene?
NN

= N
(A) (B) (©) (D) (E)
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4. Which one of the following compounds is aromatic?

n o0 O @ OGP

5. The analgesic tilidine is effective in cases of severe pain

An isomeric analogue of
tilidine can be prepared from the following Diels Alder reaction. Predict the structure of
this Diels Alder product

Ph
N\N(CH3)2 + /J\

COzEt —> Tilidine isomer
NMe; NM NMe
~ 2 ¢COZEt ~
OCOZEI O Ph
CO,Et
NMe;, NMe,
~ ~_CO,Et
@’COZEt @\
Ph
(D)

6. Which of the following dienes would you predict to be the most reactive in a Diels Alder
reaction with acrylaldehyde?

Unknown diene + NO

—_—

Diels Alder product
heat
acrylaldehyde

IR
3
OCHj
(A)

(B) ©

(D)



CHE 322 Spring 2009 Exam 1 Form O: Page 4

7. Which one of the following compounds is antiaromatic?

¢ (; )
(D)

@

(A) (B) © (E)

8. Which of the indicated compounds would be the major product in the following Friedel

Crafts reaction?
CHy

/

o}

e Wal
®

CHj

/CH3
O (0]
(0]
; 1, e e
NO,
N5 %0 T L
(B)

CHa
o]
CHLQ 0
2 S=Was
SaWa's ®
©

9. What reactant would undergo an intramolecular Diels Alder reaction to give the product

shown?

(A) (B) (©)

(D) (E)
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10. Which of the following synthetic schemes would be the best for the synthesis of the
compound, 2-bromo-1-chloro-4-nitrobenzene?

Cl
Br
NO,
2-bromo-1-chloro-4-nitrobenzene
Brz HN03 C|2
(A) cl B HNO
FeBrs  H,SO;  AICk D) © 2 2 3
A|C|3 FeBr3 H2804
Br, Cl, HNO3
(B) —
FeBrg AICl3 H,S0, © © HNO; Cl, Br,
H,SO AICI FeBr
Cl, HNO; Br, am 3 3
©)
A|C|3 H2804 FeBr3

11. Which of the following compounds has the highest pK,? ( Which is the least acidic?)

OH OH OH OH OH
©/N02 @\ NO,  O,N NO,
NO,
NO, NO, NO;
(A) (B) ©) (D) (E)

12. Predict the main product of the following reaction?
Brz

B

Light
Br Br
/@/\ Br @/\ Br ©)\
, o -
(A) (B) ©) (D)

(E)
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13. The Diels Alder reaction is an example of a cycloaddition reaction. Another possible
cycloaddition reaction is the reaction of a diene with a allyl cation to give a seven
membered ring. Complete the MO energy level interaction diagram shown below and
determine if the reaction is allowed or forbidden.

(Y — O

Complete the following steps:

a. Draw the MOs, butadiene on the left, the allyl cation on the right.

b. Indicate which levels are occupied with electrons.

c. Label each MO as symmetric or antisymmetric by circling (S) or (A) for each MO.
d. Check the appropriate blank to indicate if the reaction is allowed or forbidden.

~ AorS

\\_// AorS

C CC(
)

N\9
MOs > /IVIO
AorS — S
—_ N AorS
\_ AorS L— /
Energy levels
Check one: Allowed Forbidden

14. Draw a curved arrow mechanism for the following reaction.

H3PO,
H.
© * OJV
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15. Give a synthesis of the following compound starting with benzene and other compounds
of four carbons or less.

Hint: The key to planning this synthesis is determining the proper order of addition of
each substituent.

0
O,N

16. Give a synthesis of the following compound starting with benzene and other compounds
of four carbons or less.

Hint: This synthesis will require you to use both the Friedel Crafts and the Diels Alder
reaction.

o)



