351 Organic Chemistry II 





Winona State UniversityPRIVATE 

Exam #2A, March 15, 2013





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. 


Answer the multiple choice questions found on pages 2-3 on your scan-tron using a number two pencil. (If using an old Scan-tron, then use the back, e.g. numbers 51-70).


Time limit is 55 min. 


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


I. Multiple Choice – 1.5 points each, 30 points total


II. Nomenclature – 1.5 points each, 12 points total

           
III. Reaction Products - 4 points each, 40 points total


IV. Synthesis - 3 points each, 9 points total

V. Short Answer - 3 points 


VI. Mechanism – 6 points


Extra Credit for recycling a Scan-tron - 5 pts


1.
Which of the following compounds is a cumulated diene?

A. (3E)-4-methyl-1,3-heptadiene

B. 5-methyl-2,6-heptadiene
C. (3Z)-4-methyl-1,3-heptadiene
D. 4-methyl-1,4-heptadiene
E. 5-methyl-2,3-heptadiene

2.
Which of the choices to question #1 releases the least heat upon reaction with 2.0 equiv H2?

3.
Which phrase correctly describes the reaction shown at right?
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A. electrophilic rearrangement

B. [4 + 2] cycloaddition
C. sigmatropic shift
D. electrocyclic ring closure

E. 1,6-hydride shift
4.
Which of the dienes shown can undergo Diels-Alder reactions?
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A.
I only

B.
II only 

C.
III only

D.
IV only

E.
All of the them
5.
Which of the indicated C-C single bonds is the strongest?


A.  1
  B. 2
C. 3
D. 4                 CH3-CH=CH-CH=CH-CH2-CH3 

  



    

      1
      2
           3      4
6.
Which diene would be least reactive toward Diels-Alder addition of 
maleic anhydride?


A. 1,3-cyclopentadiene    B. 1,3-cyclohexadiene
C. E-1,3-pentadiene
D. Z-1,3-pentadiene

7.
Which dienophile would be least reactive in typical Diels-Alder reactions?

A. CH2=CH-CH2CH3
B. CH2=CH-CN

C. CH2=CH-COOH
D. CH2=CH-CH2Cl
For questions 8-12 decide which of these best describes the given structure:

A. Aromatic (self-explanatory)

B. Antiaromatic (self-explanatory)

C. Nonaromatic - no loop (Not aromatic because it does not have an unbroken loop of p orbitals)

D. Nonaromatic – non-Huckel (Not aromatic because the number of pi electrons does not obey the Huckel rule)

E. Nonaromatic - not planar (Not aromatic because there would be too much strain to allow the molecule to be planar.)
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9. 

10. 

11. 

12. 

13. 
14.
Which one of the following EAS reactions is most likely to give a polysubstituted product? 


A. Friedel-Crafts acylation
B. Halogenation
C. Nitration
D. Friedel-Crafts alkylation 
15.
Which of the following compounds cannot undergo a standard Friedel-Crafts alkylation?


A. Phenol
B. Benzoic Acid   
C. Toluene
   D. tert-Butylbenzene

16.
Which of these will allow tert-butylbenzene to be converted to 4-chloro-1-tert-butylbenzene?

A. Cl2, hν
B. Cl2, FeCl3
C. SOCl2, pyridine
D. HCl

E. PCl3

17.
What is the order of reactivity of compounds I-IV toward nitration? (From most reactive to least reactive.)       
I. PhCH3
II. PhNO2
III. PhOCH3       IV. PhBr

A.III>I>IV>II 
B.II>IV>III>I 
C.I>III>IV>II 
D.III>II>I>IV 
E.IV>II>I>III

18.
Which molecule reacts fastest with hydroxide ion in an SNAr mechanism?
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19.  
Which of the following statements about benzene is incorrect?


A. All twelve atoms lie in the same plane.


B. The bond angles are all exactly 120°.

C. All of the carbon atoms are sp2 hybridized.


D. It is an equilibrium mixture of two resonance forms.

20.  
How many constitutional isomers that contain a benzene ring are possible for the formula C8H10?

A. two

B. three
 
C. four


D. five

II. (a) Give the structure of each of the following compounds in the space provided below the names.

 1,5-hexadiene

p-bromotoluene   

m-chloroaniline                   o-xylene
II. (b) Name each of the following (use the space just to the right of each structure). 
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III. Give the structure of the major organic product(s) of each of the following reactions.  If no reaction occurs write “NR” and explain.
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IV. Write a sequence of reactions that shows how the compounds shown below could be synthesized in good yield starting with benzene.
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V. Explain using a molecular orbital diagram why the reaction shown gives exclusively the cis isomer of the product.

[image: image18.emf]heat


VI. Write out the mechanism for the reaction shown using curved arrows to show electron flow. Show all key resonance structures of the sigma complex intermediate.
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