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[. Draw contribuling resonance structures {or each of the Tollowing compounds. Rank the struclures
in order of decreasing contribution to the hybrid. (10 pts)

* OH
" A
@) \I/\/ (b) )l\N/
|

2. Indicate how you would carry out cach of the following chemical transformations. What ace some

ol the changes in the infrared spectrum that could be used to indicate whether the reaction has
proceeded as indicaled?

" O O
Br

{b)  elhylene axide ————— 1-butanol (10 pts)

(10 pts)

3. Predict the major product (A, B, C, 12, E) of the following reactions. {15 pts)

(@)
HaCr04 MeOH
1. ether oM
2. H,0 i

AN
OH ————™ ————
1,0 E HaS50y
O 1. AlCI3 (1.1 equiv.)
() @ + Cl—”—CHchg. 2 10 - I;EI

CH3OM e o .
ZnBr ether

Q
4. Predict the major products expected from the reaction of Bry and AlBrz with h’J\ Ph
phenylbenzoale, being sure to explain why one ring is more active than the other. P o

(10 points)

5. Inthe acid-catalyzed aldo! reaclion of compound A, an o,p-unsaturated aldehyde is obtained;
but, in that of the isomeric aldehyde B, a B-hydroay alcohol is formed. Please explain.and also
show the products from compoundA and B. (10 pis)
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6. How can the following compound be prepared, starting with a carbonyl compound with one fewer
carbons than the desiced product? (6 points}

HO™ N\~ NHa

7. When an unsymmetrical atkene is brominated wilh N-bromosuccinimide (NBS), a mixture of
allylic bromides is formed. For example, bromination of 1-butene yields two products.
Explain this observation. Give a mechanism to support your explanation. (9 points)

CHyCH CH= CH NBS \/% = )
at-Ha 2 LR~ N |
Br

8. List the following dienes in order of decreasing aclivity in a Diels-Alder reaction. Please give,
the reasons of your arrangement. (10 points)

L ¢ C ©

9. Briefly define each of the following terms and give an example. (10 pts)
(a) nucleophilic substitution reaction
(b} polar protic solvent
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