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Chapter 17- Conjugated Pi Systems and Pericyclic Reactions 

 

 

1. What is a diene? 
2. Draw and define the 3 types of dienes 
3. What constitutes as a pi bond? How many electrons are contained across a pi bond? What 

about a sigma bond?  
4. Which of the 3 types of dienes is the strongest? Weakest? Why? 
5. How do you prepare a diene? 
6. Prepare 1,3-pentadiene 
7. Is the bond length of the conjugated diene sigma bond length longer or the sigma bonds of the 

alkane? 
8. How can we prove which diene type is more stable? 
9. What is the heat of hydrogenation? 
10. What is the stabilization energy of a conjugated diene? 
11. Is s-cis or s-trans higher in energy? Which one is the most common form? 
12. What is a molecular orbital? 
13. Is the antibonding or the bonding molecular orbital higher energy? 
14. The number of pi bonds correspond to the number of? 
15. How do you determine the amount of nodes in the molecular orbitals? 
16. What is the pattern of the p orbitals within the same node? 
17. What are frontier orbitals? 
18. Define HOMO? LUMO? 
19. Define the ground state? Define the Excited state? 
20. How do we produce the excited state? 
21. Draw the molecular orbital diagram for 1,3,5,7,9- decapentene. Include the HOMO and LUMO 

for the ground and excited states. How many nodes would be present? How many pi electrons? 
22. In the Markovnikov addition of Bromine to 1,3-butadiene the Bromine is added to which 

position? Draw the mechanism.  
23. What are the products? 
24. How is the distribution of these products determined? 
25. At 0 degrees Celsius what is the ratio of products in 1,2 addition and 1,4 addition? What about 

40% Celsius? 
26. Which adduct is more stable? Which on occurs more rapidly? Why does it occur more rapidly? 
27. Which adduct has the higher energy? Why does lower energy make the compound more stable? 
28. Why is the 1,2 adduct favored? 
29. Define kinetic control? 
30. Define thermodynamic control? 
31. Draw the diagram for the 3 pericyclic reactions. (Hint: They are always the same – use this as a 

guide) 
32. What are the characteristics of pericyclic reactions? 
33. Copy Table 17.1 
34. Draw the mechanism of Diels-Alder. What type of addition is this? ( [ + ] cycloadditon)  
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35. Draw the Diels- Alder reaction with the Retro Diels-Alder reaction. What causes the retro 
reaction? Can you visualize the breaking of the bonds? (Great!!!) Draw the mechanism. 

36. What does delta G determine? How would you use this equation? 
37. What are the reactants needed to have a Diels-Alder reaction occur? 
38. Why would a Diels- Alder reaction occur slowly? When would the reaction proceed more 

quickly? 
39. What is an electron withdrawing group? 
40. When would you have to be concerned with stereospecificity? 
41. The Diels-Alder reaction will only occur when the diene is in which conformation? Why? ( s-cis 

or s-trans) 
42. Draw the 2 mechanisms for cyclopentadiene 
43. Is the endo or exo position more favored ? The endo resembles which position from chair 

conformations? Exo resembles which one? In chair conformations do you remember the more 
favorable position? (The answer is the same for both)  

44. **Practice drawing the funny looking structure because this is always what it will look like 
except for the position of the substituents** 

45. What is a symmetry allowed process? 
46. Give an example of a [2+2] cycloaddition 
47. What is a symmetry forbidden reaction? 
48. [2+2] cycloaddition can only be performed with  ________________________________? 
49.  If we were looking at a reaction in the ground state do you believe the reaction would occur? 

Why? (for [2+2] cycloaddition) 
50. Draw the 2 diagrams for electrocyclic reactions. Follow this pattern only.  
51. What is disrotatory? What is conrotatory? 
52. What creates the cis and trans configuration? 
53. Copy table 17.2 
54. What is a cope rearrangement? 
55. What is a Claisen rearrangement ? 
56. Define allylic, aryl, and vinylic 
57. Explain what a UV-Vis spectrophotometer.  
58. What is the equation for absorbance? 
59. What is molar absorptivity? How is it expressed in Beer’s law? 
60. What does the spacing on a MO diagram show? 
61. What is lambda max? 
62. Read the skill builder for the Woodwar-Fieser rules to estimate lambda max 
63. What is the range in nm can we see visible light? 
64. If a object absorbs color of a specific color and reflects the color opposite to it then using the 

color wheel in 17.37 do you know which color an object that absorbs yellow would reflect? 


