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|. CONCEPTS AND THEORY

1. a) (10 points) Give examples of Claisen condensation and Robinson annulation:

Claisen condensation

Robinson annulation

b) (10 points) Rank the hydrogens shown in bold in the following compound by increasing acidity and
explain the origin of this difference:

Increasng addity:

O 0 Hc
H, Hp o He
H, H,
0]

¢) (5 points) What is (or are) the product (or products) for the following reaction and explain the
outcome in a few words:

NH
+ 1eq. Mel ——

(1eq)
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[1. REACTIONS

2. (25 points) Give the product for the following reactions, assuming 1 equivalent of reagent is used

unless specified otherwise (show each step, where applicable, to ensure max. credit if you are not sure of
your final product):

1) PhoCuli

2) Meli
H’r heat

1) KCN, AcOH
2) Hy, Pt
3) NaNO,, HCI

ekl

5) PhCOCI

COOEt 1) CH3;COOEt,
EtONa, heat

L
-

2) NaOH, H,O
COOEt 3) H30+

4) heat

EtOH HQSO4, heat
COCH EtONa

3) EtONa,
COOH =

heat

@)
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1. MECHANISMS

3. (25 points) Provide a complete, detailed mechanism with curved arrow formalism for the following
reactions. Each step must me explicitly written down, i.e. every attack of reagent, bond breaking and
bond forming steps must be shown!

a)

EtONa COOEt
EtOH

EtOOC. -~~~
COOEt

b)

heat \)J\/
OH
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V. TRANSFORM

4. (25 points) Devise a reasonable synthesis for each of the following compounds from reagents you
are familiar with and the starting materials provided:

Note: do no “invent” new reagents or reactions. Use only those specifically taught in class or previous quarter’s reactions.
There should not be more than 10 steps necessary in these syntheses, although longer ones may also be correct.

a) (15 points)

@) (0] o
T .
b) (10 points)
H
N
—_— /\/\



