


1. Provide structures for the following chemical names (1 2 points) 

Y 
(2ZY4E)-5-ethyl-2,4-octad iene 

2. Answer the following questions. Points will be taken off for incorrect answers (50 points). 

(a). Circle the alkenes that are (Z) stereoisomers (6 points). 

(b). Circle each alkene carbon that is a stereocenter (6 points) 

(c). Circle the energy difference in kcallmole between the gauche and anti forms of butane (5 
points): 

(d). Circle the correct statement(s) (5 points). 

1. I s ,  2s, and 3s orbitals do not have any nodes 
2. Conformational isomers have the same molecular formula. 
3. n-bonds are cylindrically symmetric. 
4. In concerted reactions all bonds are broken and formed at the same time. 
5. The smaller the standard free energy of activation ( A G O # ) ,  the faster a reaction proceeds. 



(e). Number the radicals according to stability ( I  = most stable) (5 points). 
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(f). Circle the compounds for which each atom has a filled valence shell (5 points): 

@) @ BH3 @ @ 

(g). Number the bonds shown from longest to shortest [I = longest] (5 points). 

HO-H H 2 C = 0  H3C-SeH H3C-OH H3C-H 

Circle the Newman projection(s) that represent a lowest energy 
compound being illustrated 

conformation for each 

(i). Number the alkenes from most to least stable (1 = most) (5 points). 
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4a. Draw an energy diagram for the different conformations of the alkane shown below. The energy 
diagram should reflect the relative energy differences between the conformations, but exact energy 
differences do not need to be shown (8 points). 
- -  - - - -  - - - 

- - -  
_ L A - - - -  

-- 
0 60 120 180 240 360 

Dihedral angle, degrees (=O) 

"C(CH313 C(CH313 H3 C(CH3)3 C(CH313 

H C 4~ AH H H3C H3c@H H H3fi&H H H31@:3 H H3 

0 60 120 180 

4b. Specify energy minima have one, two or three different energies (2 points)? 

HCI 

4c. Provide a brief explanation 

Xfc' 



5. Answer the questions for the reaction provided below. 
I 

- - + I2 - 
Bond -- DHO (kcaUmaeJ 

= (n-bond) 65 
- (o-bond) 90 

1-1 36 
H-I 7 1 
C-I 5 3 

C-H 100 

5a. Calculate the AHo for the above transformation using the approximate DH" given above (8 points). 

5b. Is the reaction endothermic or exothermic (2 points)? 

ex otkm; i. 
6a. Draw two additional re more significant contributors than the structure 
shown (5 points). 



7. Provide a mechanism for the reaction shown below (20 points). 






