350 Organic Chemistry I  






Winona State UniversityPRIVATE 

Exam #4, December 10, 2012





Professor T. Nalli

Name_______________________________


General Instructions: Write your name in the space provided above and on the provided Scan-tron form. Do not put your name anywhere else in this exam book

Grading:  Grading will be on the basis of a highest possible score of 100 points.


I. Multiple Choice - 2 points each, 36 points total


II. Naming - 2 points each, 12 points total
           
III. Reaction Products - 3 points each, 30 points total


IV.  Mechanism - 5 points each, 10 points total

V. Synthesis – 4 points each, 12 points total

VI. Extra Credit – 5 points to the whole class for your wonderful effort in labs last week

1.
How many total isomeric alkynes of molecular formula C5H8 are possible?


A. one 

B. two 

C. three

D. four

E. five

2.
Which of the following is the strongest acid?

A. 1-butyne
 
B. 2-butene   

C. 1-butene

D. 2-butyne

3.
Which base does not work for the formation of an acetylide ion from a terminal alkyne?

A.  NaH   

B.  NaOCH3
   
C.  LiCH3   

D. NaNH2

4.
In  2-pentyne, which of the following describes the orbital overlap of the C2—C3 sigma bond?
A. sp–sp
           
B.sp2–sp2
C. sp3–sp3
D. p–p

E. sp3–sp

[image: image2.emf]
5.
Rank the basicity of the carbanions at right from weakest base to strongest base.
A. II < III < I
B. III < II < I 
C. I < II < III
D. III < I < II
E. II < I < III

6.
Why is methanol (CH3OH) never used as a solvent for the deprotonation of a terminal alkyne by NaNH2?
A.
Sodium amide is not a strong enough base to deprotonate the alkyne.
B.
Sodium amide in methanol reduces alkynes to alkenes.
C.
Methanol is a poor solvent for dissolving alkynes.
D.
Methanol is toxic, and should be avoided when possible.
E.
Methanol is more acidic than the alkyne, and will be deprotonated instead.
7.

Which alkyne would produce the products below upon ozonolysis?

[image: image1.wmf]O

H

O

C

O

O

1

.

 

O

3

2

.

 

H

2

O

?

H

O

O

O

H

O

+

+


A.
HC≡CC≡CCH2C≡CH        B. HC≡CCH2CHCH2C≡CH
C. CH3C≡CCH2C≡CCH3
D. HC≡CCH2CH2C≡CCH3
8.  
Which of the following is a compound often used as a radical initiator?

A. 9-BBN
B. DBN

C. AIBN

D. NBS

E. Ni2B

9. 
How can the production of dichlorinated and trichlorinated products in a radical chlorination reaction be minimized? A.  Use excess Cl2

B.  Use excess RH

C.  Use exactly 1.0 equiv Cl2

D.  Run the reaction at low temperature
10.  
Which of the following describes the product-determining step of the free-radical bromination of an alkane?

A. The reaction is exothermic and has an early transition state

B. The reaction is endothermic and has an early transition state

C. The reaction is exothermic and has a late transition state

D. The reaction is endothermic and has a late transition state

11.  
Compound A produces three constitutional isomers upon monochlorination, and only one product upon bromination.  Which of the following could be the structure of Compound A?
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A.


B.


   C.


         D.

12.
Which monomer is used for the synthesis of Teflon?

A. tetrahydrofuran        B. 1,2,4,5-tetrafluorobenzene            C. tetrafluoroethene
 D. tetrafluoromethane

[image: image4.emf]I II III

13.
Which reaction sequence accomplishes the synthetic transformation shown at right? 

A. 1.  NBS, BPO, hν, heat  
2. HBr, ROOR


B. 1.  HBr, ROOR 

2. Br2, hν  

C. 1. 9-BBN   
2. H2O2, OH−  
3. HBr

4.  Br2, hν  
D. 1. H3O+
2. H2O2, OH−  
3. HBr

4.  Br2, hν  
14.  
Rank the following radicals in order of decreasing stability (most stable to least stable).
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A. I > II > III
B. II > I > III 
C. III > II > I
D. II > III > I
E. III > I > II

15.
How many total different constitutional isomers are formed as products in the monochlorination of 2,2-dimethylpentane as shown below? (Do not count enantiomers!)
[image: image6.emf]

A. 3 

B. 5       

C. 4
        
D.  2

E. 6

16.
At room temperature, the relative reactivity of Cl• toward Hs on an organic molecule is 3° = 5.5, 2° = 3.8 and 1° = 1.0. What percentage of the most abundant product is formed in the room temperature chlorination of 2,2-dimethylpentane? (reaction shown in #15)


A. 39%

B. 33%

C. 56%

D. 63%

E. 92.5%

17.
Which fatty acid undergoes auto-oxidation most rapidly?

A. C18:0

B. C16:0

C. C16:1

D. C18:2
18.
Which of these correctly describes the composition of the Lindlar catalyst?

A. Pd, BaSO4, and quinoline
B. Ni2B and methanol
C. Pd and graphite
D. H2SO4 and HgSO​4
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II. (a)  Name each of the following.
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II. (b)  Give the structure of each of the following.



acetylene


hexa-1,5-diyne

 
NBS
III. Give the structure of the major organic product of each of the following reactions. (If the product can exist as more than one stereoisomer then be sure to show explicitly which stereoisomers are actually formed.)

[image: image11.emf]
IV. Write out the mechanism of each reaction shown. Used curved arrows to show the movement of electrons in each step. 
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V. Give a sequence of reactions, showing all necessary reagents, by which each of the following transformations can be accomplished. 
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