CHEM 2425: Practice problems for  EXAM # 1 ( Chapters 13-16)
   



Part I. - Multiple choice questions 

Note: Bubble your correct answer in your scantron                                  

1. How many sets of equivalent protons are there for CH2Cl –CH2 - CH2 Cl

             A. 1


B. 2


C. 4


D. 6

2.  Which of the following is an example of a conjugated dienes?
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3. In the proton NMR spectrum for1-chlorobutane, which of the proton has the lowest field  

              resonance (lowest chemical shift)?

                                        CH2Cl – CH2 – CH2 – CH3




     ( I )
       (II)      (III)    ( IV)

 
A.   I


B. II


C. III


D. IV

4. What is the structure for a compound, C4H8Br2 , which has the following proton NMR spectrum?

               Doublet             (  1.7 ( 6 H )              and         Quartet            (   4.4  (  2 H )


   A. 1,1-dibromobutane
               B. 1,2-dibromobutane



   C. 1,3-dibromobutane

   D. 2,3-dibromobutane

5.  What kind of compound has a sharp IR absorption band in the region of  1710 cm-1 and a 

               broad band at 3300 cm-1?


A. Ethanol

B. Acetic Acid

  C. Acetone
 
D. Diethyl ether

6. Examining the Proton NMR spectrum of a compound allows us to:

A. Determine the types of functional groups  present in the compound.

B. Determine the C-H framework of the compound.

C. Determine the molecular weight of the compound.

D. Determine the nature of the conjugated pi electrons system in the compound.

7. Which of the following dienes is most stable?
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8.  Which of the following dienes cannot be used as the diene component in Diels Alder Reaction?
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9.  Which of the following is expected to be aromatic?
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10.  Which of the following is a correct description of benzene?

A. The molecule is planar.

B. The molecule is aromatic.

C. The CCC bond angles are all 120o and each carbon is sp2 hybridized.

D. All of the above

11. Which is not a required for aromaticity?

A. The structure must be bicyclic.

B. Each atom in the ring must have an unhybridized p orbital.

C. The  (   network must contain 4n+2 pi electrons, where n is a whole number.

D. The structure must be planar.

12. What reagents are typically required to accomplish allylic bromination of an alkene?

             A. Br2+HBr

B. NBS/CH2Cl2
C. Br2+CCl4

D. Br2+FeBr3


13. Which of the following are only meta directing  strongly deactivating group(s)?

             I.   –CH3                    II.  –CHO

 III.  –OH         IV.  – NO2
             A.  I and IV
        B. II and IV          C. I, II, and III
D. only IV

14. Which of the following is the electrophile that attacks the aromatic ring during nitration?

             A. NO2

B. HNO3+

C. NO3–                    D. NO2+

15.  Which of the following functional group represents the benzyl group?

             A. C6H5O –

B. C6H5 –

C. C6H5CH2 –  
 D. C6H11CH2– 
 

16. Which of the following reagent(s) used for alkylation  process of benzene?

         
 A. CH3Cl/AlCl3      

           
B. CH3MgBr/ether/H2O 


 
 C. MnO4–  /H2O/heat 
      

D. NBS/CCl4
Part II. Nomenclature

     I) Give the correct names (IUPAC) 
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     II)   Give  the correct structures 


a) m-nitroaniline
 b) 3-bromo-(3Z,5E) –octadiene
d)1-phenyl-3,3-dimethylhexane


Part III: Show your work
1. Suggest a structure, which is consistent with the  1H NMR spectra shown below. ( C11H14O2 )   
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2. Suggest a structure, which is consistent with the 1 H NMR spectra shown below.


      C4H8O2
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         3. How many different type of hydrogens (in different environments) are there in the following 

               compounds?  

                      a) cis-1,3-dibromopropene
     

                    b) 2-chloropropane

 4. Propose structure that fit the following  1H NMR data:  
C8H9Br      3 H doublet at     (   2.0   

                   1 H quartet at     (   5.0 

  


5 H singlet  at       (   7.3

 5. What diene and dienophile would you react to give the product below?  
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Part IV: Major products:
. Provide the structures of the major product(s) in the following reactions.
      a)   
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     c)
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     d)
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      e)
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f)
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g)      SO3  +  H2SO4   



h)
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Bonus Question (10 points)

Propose a plausible structure and for a C10H12O compound with the following NMR spectrum. Show your work for complete credit. 
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Key:

PART I.

1- B,
2-B,   3-A,  4- D,  5- B, 6- B,
7- D, 8- D, 9- C, 10-D
, 11- A, 12-B, 13- B, 

14- D,  15-C,   16-A,  
 Part II: I: A. 5-methyl-1,3-cyclohexadiene,
B. 3,5-dimethylphenol, C. 4-chloroaniline Or  p-chloroaniline
 II) 
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         m-nitroaniline
    2,4,6-trinitrophenol

 3-bromo-(3Z,5E) -octadiene

 PART III
         1.                              [image: image18.png]


     

        para- t-butylbenzoic acid            or              para- (1,1-dimethylethyl)benzoic acid

2.. C4H8O2 Degree of unsaturation = 4 –(8/2) +1 = 1, one double bond, carbonyl group (C = O), 

      possibly ester.
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Part IV.
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Bonus: Since has an oxygen it contains a carbonyl group ( -CO-) .

1H NMR : a) chemical shift (doublet between   ( 1.1-1.3 ) represents only one proton ( –CH)

                 b) chemical shift (septet between  ( 3.48-3.7 ) represents six protons ( two -CH3 )


     c)  chemical shift (aromatic protons between  ( 7-8 ) represents  five Ar-H
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