CHMY 271
PRACTICE EXAM IV       

Name _______________________
Show your work for partial credit.
1.  (4 pt) PART A.  The below spectra was obtained for a PURE sample.  When the sample was prepared in D2O, the peak at 2.59 ppm disappeared.  Identify a structure that could give the following proton NMR spectra, and explain your answer.


PART B.  (4 pt) From the structure above, draw a rough 13C spectra that you would expect to obtain.

2.  (6 pt) PART A. For the following structure, predict the number of distinct signals and the splitting patterns that would appear in the 1H NMR spectra.
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PART B.  (3 pt) Predict the number of distinct peaks that would appear in the 13C NMR spectra for the same molecule. 
3. (12 pt) predict the identity of the following molecule given the following IR, NMR, and MS spectal data.

IR data: major peaks at 2950, 2850, and 1710 cm-1
MS data: highest intensity peak at 72 amu, highest mass peak at 98 amu.

13C NMR: 4 distinct peaks

1H NMR: quintet at 1.68 ppm with an integration of 2, multiplet at 1.80 ppm with an integration of 4, triplet at 2.23 ppm with an integration of 4.
4. (4 pt) Part A. When an alkene undergoes an addition reaction, how many pi bonds are broken and formed and how many sigma bonds are broken and formed?

Part B. When an alkene undergoes an addition reaction, does the process usually have a positive ΔS or a negative ΔS, and WHY?

Part C.  (2 pt) Explain the difference between exothermic and exergonic.

Part D.  (4 pt) Explain why addition reactions are generally exergonic.

5.  (8 pt) Part A. Draw a reasonable mechanism for the following reaction and predict the major product(s) formed.  Explain WHY the mechanism you show is likely to occur rather than other potential mechanisms. 
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Part B.  Draw a reaction coordinate diagram for the reaction in part A.  Label the reactants, the products, and any intermediates.

6.  (4 pt) Part A. Describe reaction conditions necessary to convert the following alkene to an alcohol an anti-Markovnikov fashion.  Predict the major product(s) of the reaction.
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7.  (8 pt) Part A. Give a mechanism and predict the major product of the following reaction, assuming that it is performed at 0 ˚C in the dark.
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Part B. (3 pt) How would the reaction in part A likely be affected if the temperature were too high?

8.  (4 pt) Give a detailed explanation of the role of the metal catalyst in the hydrogenation of an alkene. 

9. Part A (4 pt) Give the major products obtained in both steps of the two-step process below.
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10. (4 pt) Give the IUPAC name for the following molecule.
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11.  (8 pt) Fill in the reaction sequence below with necessary reagents and appropriate products at each step.
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12. (4 pt) Predict the products for the following reaction.


[image: image8.emf]1)9-BBN

2)H

2

O

2

/NaOH


_1192792273.cdx

_1384065662.cdx

_1384065796.cdx

_1406032645.cdx

_1384065692.cdx

_1192793345.cdx

_1191910678.cdx

_1192180839.cdx

