350 Organic Chemistry I  





Winona State UniversityPRIVATE 

Exam #1A, September 28, 2012



             Professor T. Nalli

Name_______________________________


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

Make sure that you read each question carefully and provide complete answers. 

Time Limit = 55 min. Exams must be turned in immediately upon my call of time up.


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


I. Multiple Choice - 2 points each, 42 points total


II. Names ( Structures - 3 points each, 18 points total


III. Structures ( Names - 3 points each, 12 points total

           
IV. Drawing Isomers - 12 points

V. Acidity/Basicity of Two Related Functional Group Families – 8 points 

VI. Butane Conformations – 8 points


Extra credit D2L profile – 5 points
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1.
What is the formal charge on sulfur in the structure at right?             

A. -1                     B. +1                      C. 0                            D. ‑2    

E. +2

2.
Which of the following contains an sp2-hybridized carbon atom?


A.  C2H6                B.  C2H4                 C. CO2                       D.  HCN

3.
Which of the following is the weakest acid?


A.  CH4                  B. NH3                  C. H2O                       D. SH2 
4.
Which of the following is the strongest base?


A. NaH                   B. LiNH2
        C.
LiF
   D. NaOH

5.  
Which of the following is the strongest acid?


A. HOCH3
    B. HSCH3
        C.
HSeCH3 
   D. HTeCH3
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6.
What is the order of acidity (from highest to lowest as indicated by Ka) of compounds I, II, & III? 


A. II > I > III

B. III > II > I

C. I > II > III

D. II > III > I 
7.
Chloroacetic acid (ClCH2CO2H) has a slightly higher Ka that acetic acid (CH3CO​2H). Which type of effect is responsible for this?


A. Resonance

B. Orbital

C. Atom

D. Induction

8. 
Which of the following compounds has the highest boiling point?

A. (CH3)2CH-O-CH3  
B. (CH3)3COH         C. CH3CH2CH2-O-CH3   
D. CH3CH2CH2CH2OH

9.
Which of the following alkanes is the least efficient fuel (gives off the least heat when  combusted?).


A. 2-methylheptane   
B. octane
  C. 3,4-dimethylhexane   
D. 2,2,3,3-tetramethylbutane

10.
Which of the following is the least soluble in water?


A. CH3CH2OH            B. CH3CH2NH2            
C. CH3CH2CH3          D. CH3CH2F
11.
Which of the following compounds has the highest boiling point?

A. CH3CH2OH            B. CH3CH2CH2OH            C. CH3CH2NH2          D. CH3CH2CH2NH2

12.
Which of these compounds is most likely to exist mainly as a twist boat conformer rather than a chair conformer?
A. cis-1,4-diisopropylcyclohexane

B. cis-1,4-di-tert-butylcyclohexane


C. trans-1,4-diisopropylcyclohexane

D. trans-1,4-di-tert-buylcyclohexane
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13.
How many peaks are present in the 13C NMR spectrum of the compound shown?


A. 5

B. 7

C. 8            
D. 10
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How many peaks are present in the 13C NMR spectrum of the compound shown?


A. 4

B. 5

C. 7            
D. 8

15.
Which of the indicated carbons gives the NMR signal with the lowest frequency?


                   



CH3CHFCH2CH3

                    



1      2      3      4  


A. 1

B. 2

C. 3

D.  4

16. 
Which nucleus is not magnetically active (i.e., cannot be used for NMR experiments)?


A. 19F


B.  10B   

C.  31P 


D. 32S

17.
Which of the following compounds are constitutional isomers of each other?
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A.   A & D

B. A & B

C. B & C

D. C & D

E. B & D

18.
Which of the following compounds are constitutional isomers?
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A.   A & D

B. B & C

C. B & D

D. C & D

E. A & C 
19.
Which of the following is the highest energy conformation of the following compound?
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20. 
Which of the following cycloalkanes is strain free?
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21.
Which pair of reactants react with each other in an acid-base reaction whose equilibrium constant favors the products? (In other words, which of these is not “no reaction “?)
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II  
Give the structure of each of the following. 


a. 2-cyclopropylpentane



b. 1-hexyne
       


c. 1-pentylcycloheptene  



d. cis-1-tert-butyl-3-methylcyclohexane  









   (most stable conformation)

e. bicyclo[4.4.0]decane



f. bicyclo[3.1.1]hept-1-ene
III. Name each of the following.
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IV. 
Drawing Isomers


In addition to the straight chain “normal” heptane, there are eight more isomeric structures possible for formula C7H16. Draw at least six of these. Be careful not to duplicate structures. (If you need more space please use the back of the previous page.)
V. 
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Pictured above are generalized structures for two functional group families


(1) Label each structure above with the name of the functional group family.



(2) Add in lone pairs where needed in the above structures.


(3) Which of these two functional group families is more acidic? Explain why using structural diagrams.


(4) Which of these two functional group families is more basic (stronger base)? Explain why using structural diagrams.

VI. 
Conformations of Butane 

Draw a potential energy graph that shows one full rotation about the C2-C3 bond of butane. Label each energy maximum and minimum with a Newman projection that shows the structure of the corresponding conformation. Indicate which conformations are strained and exactly what types of strain each possesses.
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