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Extra Credit (5 pts) Draw maleic anhydride.

O
O O

1. (5 pts) Draw malonic acid.

0 0
HOMOH

2. (5 pts) What are the two main steps of a nucleophilic acyl substitution reaction?

1) Nucleophilic attack at the carbonyl carbon:to. generate a tetrahedral
intermediate.

2) Dissociation of the tetrahedral intermediate.

3. (10 pts) Propose an efficient synthesis of 1-bromocyclopentanecarboxylic acid from

cyclopentyl bromide.
MgBr
—>

Book Problem 19.24f

1) CO,
2) Hs0*

GF
= O
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4. (20 pts) Using arrows to show the flow of electrons, propose a mechanism for the
hydrolysis of propanenitrile in acidic solution.

H,0 OH H
+ 2
\H .
Hy0 ——H
H,0 20—

NH; + NHg
o )
HO  OH HO-" OH
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5. (20 pts) Draw the major organic product(s) of the following reactions. Write NR if no
reaction occurs. Be sure to show stereochemistry if necessary.

A. Book Problem 21.2a

(¢] o

w 1) NaOCH,CHj, O/\
0 o >\ 2)H;0"

B. Book Problem 21.3b

. 1) NaOCH,CH;,
diethyl oxalate +  ethyl phenylacetate =~——m————" 0
2) H;0*

C. Book Problem 20.3d

(0]
. CH;3;NH,
benzoyl chloride ———
pyridine
HN——

)

)}\ SOCl, R
O/\ e K

E. Book Problem 20.5d

o)
_DNaOH
0
2) H3O+
0

6. (10 pts) Fill in the organic product(s) of the following reaction and give a mechanism

for its formation.
)ko. : /j)km e /j)‘\o)k
e
/j)}\od C‘ o )< /j)}\ )}\
O A o

I—oO+
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7. (15 pts) Use the malonic ester synthesis and any other necessary transformations to
synthesize N,N-diethyl-5,5-dimethylhexanamide. You must start with diethyl malonate,
but you may use any reagents you like.

O (0]
1) NaOCH,CH
/\OMO/\ ) Na 2H3 /\o o/\

2) BICH,CH,C(CH3)5

"o
A

0} (0}
w e W — )U\/\)<
py rldlne
/\ cl HO

8. (15 pts) Propose an efficient synthesis for the ketone below. You must start your
synthesis with the Claisen condensation of methyl acetate. You may use any other
reactions and reagents you like.

o
)L 1) NdOCHQ M 1) NaOCH;
—_—
G DH DHO -~ 2)CHyCH,Br o

1) NaOCH3

o)
e
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