CHEM 302 - Dr. Hartel

Winthrop University

Problem Set 11 – Pericyclics

1. Frontier Molecular Orbitals
a. Determine how many “real” π electrons are in each molecule.  For each molecule in the GROUND STATE, indicate which π molecular orbital (ψ1, ψ 2, etc.) is the HOMO and which is the LUMO.  Indicate the symmetry of each FMO.

[image: image1.emf]# of 



 Electrons:

LUMO:

HOMO Symmetry:

LUMO Symmetry:

HOMO:

# of 



 Electrons:

LUMO:

HOMO Symmetry:

LUMO Symmetry:

HOMO:

# of 



 Electrons:

LUMO:

HOMO Symmetry:

LUMO Symmetry:

HOMO:

# of 



 Electrons:

LUMO:

HOMO Symmetry:

LUMO Symmetry:

HOMO:

# of 



 Electrons:

LUMO:

HOMO Symmetry:

LUMO Symmetry:

HOMO:

# of 



 Electrons:

LUMO:

HOMO Symmetry:

LUMO Symmetry:

HOMO:

# of 



 Electrons:

LUMO:

HOMO Symmetry:

LUMO Symmetry:

HOMO:

# of 



 Electrons:

LUMO:

HOMO Symmetry:

LUMO Symmetry:

HOMO:


b. Repeat part a assuming each molecule is in an excited state.
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2. Electrocyclization Reactions

For each reaction:
Indicate which π molecular orbital is the HOMO and its symmetry
Determine if the ring closure would be conrotatory or disrotatory
Draw an arrow pushing mechanism
Draw the structure of the major product (include stereochemistry)
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3. Cycloaddition Reactions

For each reaction:
Describe the cycloaddition e.g. [3+3]
Determine if the addition would be suprafacial or antarafacial
Draw an arrow pushing mechanism

Draw the structure of the major product (include stereochemistry)
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4. Sigmatropic Rearrangements
For each reaction:
Indicate which π molecular orbital is the HOMO and its symmetry

Determine if the rearrangement would be suprafacial or antarafacial
Draw an arrow pushing mechanism

Draw the structure of the major product

Describe the rearrangement e.g. [3,3]
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