CHMY 271
PRACTICE EXAM III      

Name _______________________
Show your work for partial credit.
1. (4 pt) PART A.  Predict the products for the following substitution reaction
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PART B.  (4 pt)  Give a reasonable rate law equation for the above reaction.  Is the reaction SN1 or SN2?
PART C.  (6 pt)  Draw a reasonable reaction coordinate energy diagram for the above reaction.  Label the reactants and the products.  Is the reaction endothermic or exothermic.  Draw a picture of any transition states involved.

Part D.  Suggest an appropriate solvent for the reaction in part A, and describe in as much detail as possible the role played by the solvent in a substitution reaction and WHY you chose the solvent you did.
2.  (3 pt) Explain why the following reaction would not yield the given product.
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3.  (6 pt) Explain why alcohols are generally more soluble in water than ethers and also more acidic than ethers.

4.  (5 pt) Give the major product(s) expected in the below reaction and DRAW A MECHANISM for the reaction.
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5.  (8 pt) Part A.  Assuming you had access to any alkyl halide or alcohol with 6 carbons or less and any inorganic reagents, design a synthesis for the following ether, and draw the mechanism for your synthesis.
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6.  (9 pt) Give a mechanism for the following reaction, and predicts the major product(s).


[image: image5.emf]O

H

HBr


7.  (8 pt) Give the major product for each of the following reactions, and explain why the products are not the same.
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8.  (6 pt) Part A. Describe an experiment you could do for the following reaction to determine its mechanism, and predict what the mechanism would be, SN1, SN2, E1 or E2.
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9.  (4 pt) Label the following as either E or Z alkenes.
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10.  (6 pt) Rank the following in order of increasing heat of hydrogenation, and explain WHY?
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11.  (6 pt) If the following alkyl halide were to undergo elimination, predict the major product in each case, and explain your answer.  You do not need to draw out the mechanism, but knowing the mechanism will help you to predict reasonable products.
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12.  (7 pt) Part A.  What conditions would you use for the dehydration of isopropanol, and WHY?  Draw a mechanism for the reaction you outlined, and label your mechanism as E1 or E2.

13.  (6 pt) Give the major product formed if the following compound were to undergo acid catalyzed dehydration, and give a mechanism.
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14. (4 pt) Rank the following types of radiation from highest energy to lowest.  Explain your answer.

UV, IR, Radio.  

15. (4 pt) Describe in detail the ways in which IR radiation excited molecules and how that gives information about the structure of the molecules.  

16. (4 pt) Which type of vibration is usually the highest frequency, bending or stretching, and WHY?  

17. (4 pt) What is special about the wavenumber (frequency) cut off of 3000 cm-1?  

18. (4 pt) Give 4 characteristic IR frequencies that would likely be absorbed for the following molecule. 
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19. PART A. (4 pt) If the molecule below were analyzed by mass spec, what would be the expected mass for the molecular ion peak? 
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PART B. If the molecular ion peak were not observed, give a rational to explain such an observation.

PART C. Explain how the following molecules could be differentiated using IR and MS techniques: pentane vs. neopentane.

20. (5 pt) Name the following molecule.  
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21.  (6 pt) Part A. Rank the following molecules in order of increasing heat of combustion.  EXPLAIN your answer.
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Part B. (3 pt) Where appropriate, label the above molecules as either E or Z.

22. (6 pt) For the following molecule draw a 3D representation of the transition state that the molecule would go through during an E2 mechanism with a  generic base, and predict the major and minor (if present) products.  
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