PROBLEM SET EXAM 1
1. Draw the compounds XeF3+ and CH2O.  Explain the bonding in terms of valence bond theory.  That is show the atomic orbitals on the central atom, describe any electron promotion necessary, and show the orbitals involved in both sigma and pi bonding.

2. Acetonitrile, H3CCN, is a common organic solvent that has a H3C---C---N skeletal structure. Consider this molecule from the viewpoint of Valence Bond Theory.


Start by writing a complete electron dot formula for the molecule. Then draw and clearly label 
one or more pictures to show the types of 
orbitals that are used to form the various sigma 
and/or 
Pi bonds. Also clearly show the 3-dimensional structure of the molecule, including the 
relative orientation of the C-H, C-C, and C-N bonds, etc.

3. Circle and label neatly the functional groups listed in the following structure.  Do not include Alkanes.
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4. What are the hybridization states of the indicated atoms in the following structure?
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5. Use the letters and arrange these compounds in order of increasing boiling points and explain logic.
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6. The following table lists the steric strain values for one H-substituent 1,3-diaxial interaction.  Thus the value of a H-F 1,3-diaxial interaction is 0.5 kJ/mol. 

	substituent
	strain (kJ/mol)
	substituent
	strain (kJ/mol)

	Br-
	1.0
	C6H5-
	6.3

	CH3-
	3.8
	Cl-
	1.0

	CH3CH2-
	4.0
	CN-
	0.4

	(CH3)2CH-
	4.6
	HO2C-
	2.9

	(CH3)3C-
	11.4
	F-
	0.5


a. Draw the more stable chair conformation of trans-1-t-butyl-4-methylcyclohexane.



b. Draw the possible chair conformations of cis-1-t-butyl-4-methylcyclohexane.



c. Using the principles of conformational analysis (angle, torsional and steric strain) evaluate the stability of the conformations drawn in (b) above and indicate which is the more stable.

d. Derive an estimate for difference in stability between the most stable conformation of the cis and that of the trans isomer.

7. Interpret the spectrum below.
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8. Show the products that will be formed in the acid base reaction between CH3COOH (acetic acid) and Na+F-.  
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CH3COOH   +   Na+F-  

(b) Will products or reactants be favored at equilibrium if the pKa of CH3COOH is 4.76 and the pKA of HF is 3.45?  ______________  

(c) What products will be formed in the following Lewis acid/base reactions?  Show all lone pairs and include all non-zero formal charge in the products 


9. 
(a) Using Newman projections, draw the three staggered conformations of 2-methylbutane, looking down the C2-C3 bond.  (5 points)



(b) Indicate how many gauche interactions there are in each conformation (3 pts)



(c) Circle the number of gauche interactions that will be highest in energy (2 pts)


Gauche

Interactions? 
_________
_________
________

(Circle highest energy)

10. Draw a molecular graph (bond line formula) for each of the following molecules ignoring Euclidean geometry (i.e. no wedges and dashes).


i) 5-sec-Butyl-3,5-diethyldecane


ii) 1-tert-Butyl-3-isopropylcyclopentane


iii) 3-Ethyl-5-isobutyl-2,6-dimethylnonane


iv) 1-n-Butyl-3-(1,2-dimethylpropyl)cyclohexane
11. Write a complete IUPAC name for each of the following compounds, including designation of stereochemistry if it is specifically shown:
a) [image: image3.png]



b) [image: image4.png]



c) [image: image5.png](CHg)C. H

CHy CH(CHg),
¢




12. Consider the stereoisomers shown bellow. Complete the structures below to show the ring-flipping equilibrium for each isomer. Identify the more stable stereoisomer and give the reason for your choice. 

cis-4-tert-butylcyclohexanol                          trans-3-methyl-1-isopropylcyclohexane
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13. Draw examples of bonding and antibonding molecular orbitals and explain the differences
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