Exam #3 CH232 Organic II Blackstock August 8, 2006

Student Name: (please print)

Honor Pledge: (signature)
You have 90 minutes to complete this exam. Exams are due at 6:30 PM. Partial credit will be given for partially correct answers in
most cases, so be sure to show your work.

|. General Knowledge(p 1, 36 pts)
1. (24 pts) Give the structures of the molecules written below and provide the names of any structures shown.

reagent for reducing amides enol of acetone chloroform

to amines

trifluoroacetic anhydride any lactam benzonitrile

dimethylmalonate diazomethane Claisen condensation product of
ethylproprionate
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H
N
cl->cl Q )J\O/\

2. (4 pts) (a) Write the two most important resonance | (b) Write the two important resonance structures of the
structures of dimethylformamide. enolate anion derived from acetone.

3. (8 pts) Circle the most acidic H(s) in each of the following molecules.

io/\ & OV\)OK OUO



problem points
I. general knowledge (p1) (36 pts)
I. general knowledge (p2) (23 pts)
II. reactions (18 pts)
III. mechanisms (14 pts)
IV. synthesis (14 pts)
TOTAL (105 pts) (5 pts extra credit)

4. (4 pts) True or False and fill-in-the-blank. Read the questions carefully. (Circle T or F)

i. Trifluoroacetic acid is a stronger acid than acetic acid and will therefor have a lower pKa. T F
ii. Ketones are more acidic than esters which are more acidic than alcohols. T F

iii. Ketones are more reactive than esters toward nucleophiles. T F

iv. Acetoacetic ester syntheses makes substituted acetic acids. T F

5. (7 pts) Using the number list below, assign pKa’s to the following structures.

O o
Et02C\/C02Et /\OH Ph—OH H
M NS AOCHg )J\OH

0 5 10 13 16 17 19 22 25 30 32 35 40 45

6. (6 pts) Show (including e- pushing arrows) the mechanism for the nucleophilic acyl substitution reaction of
acetyl chloride with diethylamine. Include complete structures of intermediates and product.

0]

U+ EtNH
o —

7. (6 pts) Write the organic reactants needed to prepare the products given below in one or two steps and
provided the needed reagents/conditions for each reaction.

(a)
O o

OCH;  via Dieckmann Condensatior

(b)

H via nitrile reduction

4.

©

via Aldol Condensation
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II. Reactions (18 pts; 2 pts each rxn) Provide missing products, reagents, or starting material structures for the
transformations below.

1.
CO.H -
©/ + s0Ch, pyridine
2.
O O
HOJ\©/U\OH excess CHoNo
3.
0 O
\)J\ N 1) NaOEt, EtOH
OEt H
2) H3O" mild
4,
(1) PhMgBr
H3C_CN
(2) H3O"
5.
O (1) LDA
H>0,, A
(2) PhSeCl
6.
o H20
Ovo
7.
O
NaOH, H,0
excess |
8.
NaOH, H,0
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[11. Mechanism (14 pts) Provide detailed mechanisms for the transformations given below, showing each step
in the process and clearly using electron pushing arrows for each step except simple proton transfers.

(a) (6 pts)
O

9 pyridine oN
NHz v oS Q/ + SO, + 2Pyr-HC

(b) (8 pts)
o o

0]
\)J\ (1) NaOEt, EtOH
OFt (2) H* (neutralize) \)J\rlkoa
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V. Synthesis (14 pts) Provide a reaction sequence to accomplish each of following conversions (left to right)
using the starting materials indicated and any needed reagents. Show reactants, products, and reagents for each
step in the sequence, but do not show mechanisms here. Partially correct answers will receive partial credit.

convert ©/\OH to

(1)

2)
O O @

convert MOEt to Ph



Scratch Sheet



