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1. (10 pts.) Consider the following acid-base equilibrium:

o ©
%o + CH3_CEN - %‘OH + CHZ_CEN

pKa = pKa =

a. write the approximate pKa's of the two conjugate acids in the appropriate boxes;

b. estimate the approximate equilibrium constant, K¢, for the process:  Keq =

c. specify whether AG for the reaction will be positive or negative:

2. (15 pts) Write a chemical equation to illustrate an application of each of the following
reagents (do not write mechanisms — just the chemical equation).

a. —Si—N—-Si—
]
OEt
b. O//J‘\fo
OEt
O

EtO" "CN
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3. (15 pts.) Complete the following reaction schemes by writing the structure of all the missing
reagents / products in the appropriate boxes.

0 N NH,
a. O » - | \\|/
0 =N

NaH, cat. heat

EtOH, then CFs CF3

mild H;O+

O O
b. > -
then then heat

. C'/\COOEt - .
NH in the presence then N

of pyridine mild H;O+
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4. (20 pts.) Predict the structure of the major product expected from each of the reactions shown
below. Important: final aqueous workups after each reaction are understood.

(0] 1. LDA (1.1. equiv),
THF, =78 °C

>

2.
\/\Br

%OK
b (2.2 equiv)
' COOEt >

EtO._ _OEt

Y

)

1. 03, then H202, H*
2. EtOH, H,S0O,
3. NaH, cat. EtOH,
then CHgl
4. 6N aq. HCI,
reflux

0
M_coome Nalag.

DMSO
d —_—
reflux
1. TMSOTf
i-ProNEt
O 2. TiCly,
e. >

O
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5. (20 pts.) Propose a method to accomplish the transformations shown below. Show all
required reagents, in the correct order, as a numbered list above / below the reaction arrow.
Aqueous workups after each step are understood and there is no need to specify them.

N CHO CHO
a. || >
= =

9] O

b. \)]\OEt - \HJ\OEt

OH

d ©\/VCOOH

g



Chem 330 exam 1 p. 6 of 6

6. (20 pts.) Propose a method to synthesize the substances shown below from the indicated
materials. Assume the availability of all reagents needed to convert the starting compound
into the product (e.g, bases, alkyl halides, etc.). Present your answer as a flowchart. It is not
necessary to draw mechanisms. Also, aqueous workups after each step are understood.

from | _
N CN N~ "COOEt

\

b. OEt from \)J\OH



