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FINAL EXAMINATION

Chemistry 2203/07

Sample Final
DURATION:  3
 HOURS

No. of Students:
    285

Department Name & Course Number: Chemistry 2203/2207
Course Instructor(s)  
Peter H. Buist 
[image: image14.emf]OH


  AUTHORIZED MEMORANDA
None. 
Students MUST count the number of pages in this examination question paper before beginning to write, and report any discrepancy to a proctor.  This question paper has 9 pages.

This examination question paper  MAY NOT  be taken from the examination room.
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In addition to this question paper, students require:
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An examination booklet   
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no 
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          Scrap paper 



yes
no 

________________________________________________________________

Total Marks = 100

STUDENT NAME:   ABENOR_________________________________________
STUDENT ID  :_____ _________________________________________

1a. Draw 40 simple, representative molecules, each of which illustrates a different functional group  as listed below (20 marks).   Ensure that each molecule contains at least one carbon atom.   

See inside cover of  Field Guide for examples of each functional group.     

FUNCTIONAL GROUP                                                                                                             EXAMPLE

1. Carbon-carbon double bond …………………………………………………..              =\
2. Conjugated Diene……………………………………………………………..                
3. Cyclopropane………………………………………………………………….

4. Carbon-carbon triple bond…………………………………………………….

5. Primary alkyl halide…………………………………………………………..

6. Secondary alkyl halide…………………………………………………………

7. Tertiary alkyl halide…………………………………………………………..

8. Aromatic halide………………………………………………………………..

9. Primary alcohol……………………………………………………………….. 

10. Secondary alcohol……………………………………………………………..

11. Tertiary alcohol…………………………………………………………………

12. Phenol (Aromatic alcohol)……………………………………………………..

13. Ether…………………………………………………………………………….

14. Epoxide………………………………………………………………………….

15. Thiol ……………………………………………………………………………

16. Disulfide…………………………………………………………………………

17. Thioether ……………………………………………………………………….

18. Sulfoxide ……………………………………………………………………….

19. Sulfone ………………………………………………………………………….

20. Sulfonic Acid……………………………………………………………………

21. Amine (Primary)……………………………………………………………….. 

22. Amine (Secondary)……………………………………………………………..

23. Amine (Tertiary)………………………………………………………………..

24. Quaternary Ammonium  Salt …………………………………………………..

25. Aromatic Amine ………………………………………………………………..

FUNCTIONAL GROUP                                                                                  EXAMPLE

26. Aromatic Nitro………………………………………………………………….

27. Aldehyde………………………………………………………………………..

28. Ketone……………………………………………………………………………

29. Carboxylic Acid………………………………………………………………….

30. Ester………………………………………………………………………………

31. Thioester………………………………………………………………………….

32. Primary Amide……………………………………………………………………….

33. Secondary Amide……………………………………………………………………

34. Tertiary Amide………………………………………………………………………

35. Acid Anhydride………………………………………………………………………

36. Imide………………………………………………………………………………..

37. Acid halide……………………………………………………………………………

38. Nitrile ………………………………………………………………………..

39. Carbon monoxide …………………………………………………………………….

40. Carbon Dioxide …………………………………………………………………………………… 
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1b.  Circle and name the functional groups found in the organic compounds listed below (10 marks).  
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2.  Structure.  Answer the following questions with respect to Molecule A shown below (10 marks).  
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i) Draw the shorthand (skeletal) structure. 
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                                                                                                                                          Molecule A 
ii)  Draw the lone pairs on the oxygen atom.
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iii) Assign a hybridization state to all carbon atoms.

iv) Calculate the degree of unsaturation using  the appropriate formula.

[(2n + 2) – obs. # of H]/2  =  [6-6 ]/2 = 0
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v)  Draw the molecule in 3-D perspective using wedges and dashes for all tetrahedral centres.
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Draw a Newman projection  of  the staggered conformation looking down the carbon  2, 1 bond  (Carbon 2 in front).

vii) Draw a constitutional  (structural) isomer. 
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 Is the molecule chiral? No Why or why not?  Has  internal reflectional symmetry (mirror plane) See drawing.. 

ix)  Why is Molecule A miscible with water?  

H-bonding   and  low carbon number 

x) [image: image37.emf]H
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     Draw dipole(s) between atoms of different electronegativity.   
3.    PHYSICAL PROPERTIES (10 marks).     

a)   List three types of  intermolecular interactions  that affect  the  physical properties  of organic molecules (3 marks).  

   Van der Waals forces ;   dipole-dipole ,  H-bonding.
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b)    Predict which compound will be more water soluble. Why? (2 marks). 


i)  



ii)  

c)     Predict which compound has a higher boiling point.   Why? (2 marks).   


i)  



ii)

d)    Gasoline is a mixture of hydrocarbons.  When gasoline is mixed with water in a separatory funnel , which liquid forms the top layer.  Why?  (2 marks). 

gasoline..    hydrocarbons are less dense than water

e)   Which class of organic compounds  is easily detected by UV-vis spectroscopy in the region       200 - 600 nm ? (1 mark) .     conjugated pi bonded systems such as dienes, aromatics etc. 
4. Show the REAGENTS required to execute each transformation (10 marks). 
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5.  Show the starting material(s) which would lead to product (10 marks). Include stereochemistry where appropriate. 
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6.  Show the expected organic product(s) for each of the following reactions (10 marks). Show stereochemistry where appropriate. 
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7.   Complete the mechanisms for the following reactions, showing all intermediates or transition states. Pay attention to proper placement of charges.  Use curly arrows to show the flow of electrons from electron rich to electron poor sites (15 marks).  
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    See FieldGuide, Chapter 11.  
8. Using the reactions you have learned this term, show how you would prepare the following target molecules from the given starting material.  Indicate required reagents. (15 marks). 

a) 
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b)
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c)            
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Bonus Question:  What is wrong with the following statement:  (R)- and (S)-glycine taste differently.  The simplest amino acid, glycine does not have a side chain and hence is not chiral: glycine cannot exist as enantiomers .          
aldehyde





Quaternary ammonium salt





thioester





ether





phenol
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i) H-bonding  in alcohol  absent in alkyl chloride





ii) t-butanol  more spherical -


less surface contact between


t-butanol molecules
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i)More CH2 groups, therefore


more Van der Waals interactions








ii)H-bonding for alcohol  but not for hydrocarbon.  
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