Chemistry 3371: Organic Chemistry

Instructor: Hubert Yin/TA: Adam Csakai

Tuesday: Apr. 12 @ 7:00 - 9:00 PM /3" Exam
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1. Give the single major product of each of the following reactions, carefully showing
stereochemistry if appropriate. If a racemate is formed, show only one enantiomer, and
label it “rac”. Assume chiral starting materials are single pure enantiomers (3 pts each)
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3. (8 pts) Complete the reactions by giving the principal organic products (assume an
acidic workup). Provide curved arrows to indicate the electron flow.
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4. (8 pts) Draw and circle hydrogen atoms in each compound have a pKa < 25
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5. (15 pts) The sequence shown below illustrates a method for the preparation of nitriles
from aldehydes. ldentify compound A and give a curved-arrow mechanism for the
conversion of A to the products.
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6. (10 pts) Synthesize 2,4-dimethylhexan-3-one from four carbon alcohols.
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7. (8 pts) Squaric acid has pKa values of about 1 and 3.5. Draw the reactions
corresponding to the two successive ionization of squaric acid and label each with the
appropriate pKa value.
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8. (10 pts) The Claisen condensation converts two molecules of an ester into a -keto
ester. The reaction starts with the ester in an alkoxide/alcohol solution and is worked up
with acid to form the neutral B—keto ester product. Show the curved arrow mechanism
for the Claisen condensation of ethyl ethanoate treated ethoxide ion. In each step, draw
only the species that react in that step. If an enolate resonance form is possible, draw
only the carbanionic form. Always omit ethanol byproducts.
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9. (10 pts) Give the structures of the aldol addition products expected from the base-
catalyzed reaction of acetaldehyde and propionaldehyde. Assume all products are
racemates. i \
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9. (10 pts) Give the structure of the compound C;Hs0,Cl that has an IR absorption at
1685 cm™ as well as a strong, broad O-H absorption, and the following proton NMR
spectrum: 8= 7.56 (2H, leaning d, J = 10Hz); o= 8.00 (2H, leaning d, J = 10 Hz); 6= 8.27
(1H, broad s, exchanges with D;0).
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Wavenumber range, cm™

1

Type of absorptions

Regions of the Infrared Spectrum

Name of region

34002800

2250-2100

1850-1600

1600-1000

1000-600

O-—H,N-—H, C—H stretching

C=N,C=Cstretching

(=0, (==N,C==C stretching

C—C(,C—0,C—Nstretching; |
various bending absorptions |

C—H bending

Functional group

Fingerprint

C—H bending




