CHEM 310 - Dr. Hartel

Winthrop University

Final Self Evaluation

1. Nomenclature

a. Give the proper IUPAC name for each of the following structures on the lines provided.  Include stereochemistry where appropriate.

[image: image31.wmf]Cl

Cl

2

3


b. Label each molecule with its functional classification and the descriptive terminology appropriate for its class (e.g. “terminal alkyne”).
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2. Concepts
a. Rank the following in order of decreasing boiling point (1 highest to 4 lowest).
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b. Give the hybridization of the atoms indicated in the boxes provided.
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c. Rank the indicated bonds in order of decreasing strength (1 strongest to 4 weakest).
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d. Label each compound as AROMATIC or NONAROMATIC.
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3. Stereochemistry
a. Provide the proper stereochemical assignment in the small boxes. Draw the requested  stereoisomer in the large boxes. Answer the question to the right of each large box.
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b. Circle all chiral molecules.
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4.  Conformational Analysis
Draw Newman projections for each of the three staggered conformations of 2,3-dichlorobutane along the C2-C3 bond. Circle the most stable conformation.
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5. Chair Conformations of Cyclohexanes
Perform a chair flip on the following molecule and draw in on the provided. Be sure to label all substituents (including hydrogen). Circle the more stable chair conformation.
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6. Acids and Bases

a. Rank the following in order of decreasing acidity (1 most to 4 least).
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b. Draw the conjugate base for each acid above.  Include all non-bonding electrons.
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c. Rank the following in order of decreasing basicity (1 most to 4 least).
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d. Draw the conjugate acid for each base above.  Include all non-bonding electrons.
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7. Reaction Equilibria
Indicate whether the equilibrium for each reaction lies to the RIGHT or LEFT.
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8. Mechanisms
Draw complete arrow-pushing mechanisms for the following reactions.
a.
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b.
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c. 
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d.
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9. Reactions

a. Draw the major product or products of each of reaction in the boxes provided.  If multiple organic products are equally likely, show each. For stereoselective reactions, be certain that your structures clearly indicate stereochemistry.

[image: image23.emf]C C H

3

C CH

3

C C H

3

C H

C C H

3

C CH

3

H

2

SO

4

, H

2

O

H

2.

 Pd/C

HBr (1 eq)

H

2

O (1 eq), H

+

H

2

Lindlar's Cat.

H

2

O, H

+

Hg

2+

Br

2

 (1 eq)

C C H

3

C CH

3

H

2

, Pd/C HBr

HO

H

H

Br

OH

Br

H H

O

Br

Br

C C H

3

C CH

3

Cl

2

 (xs)

CH

3

CCl

2

CCl

2

CH

3



[image: image24.emf]O

O

Ph

O

OCH

2

CH

3

Ph

O

Friedel-Crafts

Acylation

Ozonolysis

Claisen

Aldol

Condensation

EAS Halogenation

(meta director)

O

O

Br

1) O

3

1)

2) H

2

O, H

+

OCH

2

CH

3

O

CH

3

CH

2

O

-

O

O

Br

2

, FeBr

3

, AlCl

3

Cl

O

HO

-

2) CH

3

SCH

3



[image: image25.emf]O

O

O

CH

3

CH

2

OH

O

HCN

enamine formation

acetal formation

acid cat. hydrolysis

N

H

H

3

CO OCH

3

OH

O

H

2

NCH

3

N

CH

3

O

O

O

H

N

H

CH

3

OH (xs), H

+

H

2

O (xs), H

+

H

H

+

acyl substitution

O

O

HO CN

Cyanohydrin formation



[image: image26.emf]O

HO

O

OH

N

H

O

1) NaBH

4

Br

2

, h



K

2

Cr

2

O

7

, H

2

O, H

+

PCC, anhydrous

2) H

2

O, H

+

1) LiAlH

4

2) H

2

O, H

+

OH

O

O

N

H

Cr(VI) Oxidation

Controlled Oxidation

Non-selective reduction

selective reduction

O

Br

Radical bromination


b. Provide the reagents necessary to perform the following reactions in the boxes provided. Be explicit when showing multi-step reactions.
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10. More Reactions
In addition to providing products, also describe each of the following reactions as SN1, SN2, E1 or E2.  Show stereochemistry for stereoselective reactions.
[image: image28.wmf]B

r

H

3

C

O

H

B

r

H

3

C

H

O

H

H

3

C

C

H

3

I

H

3

C

H

2

C

C

H

3

H

B

r

F

-

H

e

x

a

n

e

H

2

S

O

4

H

2

O

(

C

H

3

)

3

C

O

-

 

K

+

H

3

C

B

r

F

C

H

3

H

O

H

H

3

C

H

2

C

C

H

3

(

R

 

a

n

d

 

S

)

E

2

S

N

2

S

N

1

E

1

S

N

1


11. Resonance

Draw Lewis structures for all of the remaining resonance structures for each of the following molecules in the boxes provided.
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