30 Total Possible Points:

0, 5, or 10 for completeness
0, 5, or 10 for #6a

0, 5, or 10 for #9

CHEM 633: Advanced Organic Chem: Physical
Problem Set 1 — Answer Key
Due on 9/8/09

1. Using the VSEPR model, draw Lewis dot structures for the following compounds. When
appropriate, clearly indicate the geometry of the compound. When more than one structure is
possible, indicate the best representation and explain why.
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Text Box
30 Total Possible Points: 
0, 5, or 10 for completeness
0, 5, or 10 for #6a
0, 5, or 10 for #9


2, In the following molecules, label the hybridization of all the atoms. Please explain your reasoning
for the hybridization of the nitrogen atoms.
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4. What physical properties, such as absorption spectra, bond lengths, dipole moments, etc., could
be examined to obtain evidence of resonance interactions in the following molecules? What

deviations from “normal” physical properties would you expect to find?
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5. (a) Propose a mechamsm for the following reaction. Don't forget Ockham s Razorl

BocHNJ;( HEN)\,(OH - BocHN/[ﬂ/ \)I\OH
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{b) When ester 1 is combined with three amino acids, only product 2 is observed. Please revise your
mechanism from part A given thes new results.
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(c) Please draw a reaction coordinate diagram that shows your originally proposed mechanism (&)
and your revised mechanism (b}, illustrating why only amide 2 is formed in the competition
experiment.

- 4
e Covrdinate
6. Please provide complete, detailed mechanisms for the following reactions. Watch formal charges
and show flow of electrons for every step! Please note that the fourth reaction has been
corrected.
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7. Use LCAO-MO Theory to explain why methane has a tetrahedral geometry instead of a square
planar geometry.

Consider aque planar geonu fry:
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Please note: For QA grea& vesource oM coustrultng MO diagram,s See
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8. Construct a MO diagram for the following molecules. Please explain explicitly any assumptions
that you made. Please draw the shapes of the frontier molecular orbitals (both HOMO & LUMOQ).
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Oxygen px and pz orbitals will mix with orbitals of CH2 fragment, but the coefficients will be larger on oxygen, so I drew these orbitals as nonbonding lone pairs.
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9. How many peaks would you expect in the X-ray photoelectron spectrum of ammonia? Please
rationalize your answer by showing a MO diagram.
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