Organic Chemistry 1   Exam #3    2007.12.1        Student #               Name             

Total 100 points. Write your answers in the space provided. If you need more space, write on the back.
1. [3 x 6 points] Rank the following compounds in the order of their rate of SN1, SN2, and E2 reactions, respectively.
(a) 2-bromo-2-methylbutane, 1-bromopentane, 2-bromopentane
        SN1, 

SN2, 

E2
(b) 1-bromo-3-methylbutane, 2-bromo-2-methylbutane, 3-bromo-2-methylbutane
SN1, 

SN2, 

E2
2. [4 x 6 points] Predict the major product and mechanism (SN2, SN1, E2, or E1) of the following reactions. 






                    Product

   Mechanism


(a) 
[image: image1.emf]CH

3

CH

2

CH

2

I

+

CH

3

C

O

S

CH

3

C

O

S


(b)      
[image: image2.emf]NaCN

+

CH

3

Br


(c) 
[image: image3.emf](CH

3

)

2

CCH

2

CH

2

CH

2

Br

OH

+

NaNH

2


(d) 
[image: image4.emf]CH

3

Cl

+

CH

3

SCH

3


(e)        
[image: image5.emf]CH

3

CH

2

CH

2

CH

2

CHCH

3

N(CH

3

)

3

OH


  (f) 
[image: image6.emf]H Br

Br H

+ NaOCH

2

CH

3


3. [8 points] Consider the reaction of isopropyl iodide with various nucleophiles. For each pair, predict which will give larger substitution/elimination ratio.

     (a) SCN- or OCN-      (b) I- or Cl-         (c) N(CH3)3 or P(CH3)3       (d) CH3S- or CH3O-
4. [16 points]One of the following menthyl chlorides undergoes rapid E2 reaction when treated with a base to yield two alkenes; 78% A and 22% B. The other menthyl chloride undergoes a slow E2 reaction and yield only one alkene.
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                                  I                II
(a) [4 points] Provide the systematic names for these two compounds I and II.
(b) [6 points] Which compound undergoes the more rapid reaction and what two alkenes, A and B, are formed in this reaction? Explain why.
(c) [6 points] Which compound undergoes the slow reaction and what alkene is formed in this reaction? Explain why.
5. [10 points] Show all possible products and the mechanism for the formation of the products in the following reaction;


[image: image8.wmf]C

H

2

B

r

C

H

3

C

H

2

O

H


6. [5 x 4 points] Show syntheses of the following compounds from the indicated starting materials.
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7. [2 points] What reagent and conditions could best be used for this reaction?
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a. H2SO4
b. NaOEt, EtOH, cold

c. potassiumt-butoxide, t-butanol, (
d. potassiumt-butoxide, t-butanol, cold

e. NaOEt, EtOH, (
8. [2 points] The Williamson ether synthesis is

a. a reaction between an alkoxide and an electrophile which gives an alcohol.

b. an SN1 reaction.

c. an SN2 reaction.

d. a and b

e. a and c
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