
CH 335

First Midterm Exam Thursday, January 30, 2014

Name____________________________________________________________

You may use model kits or drawing templates but no other material with chemical 

information without instructor approval.  

Please do not use ipods or other music players.



1.  (30 points)  Write the expected products for each of the following reactions.  Specify 
stereochemistry where appropriate.



2.  (24 points)   Write (over the arrow) the reagents needed to accomplish the following 
transformations.



3.  (20 points)  Write mechanisms (using the correct electron-pushing formalism, and as many
steps as needed) for each of the following transformations.



4.  (14 points)  Complete the multistep synthesis shown below.  For each letter A-H, provide 
either a structure (for stable, isolated organic compounds) or the reagent(s) needed to 
accomplish the transformation. Note that I have given you names for structures A and D.



5.  (12 points)  Ethylene, as measured using its 1,2-dideuterio form (CHD=CHD) has a barrier 
to E/Z interconversion of 63.2 kcal/mol.  This means that we would have to heat it to 500°C in 
order to see an appreciable rate of isomerization.

E-cyclooctene, in contrast, has a much lower barrier to isomerization:  46.2 kcal/mol.  This 
means it will undergo isomerization at temperatures between 250-300°C—still a high 
temperature, but it shows that isomerization is easier than for most “normal” alkenes.

A.  Describe what happens to the C=C bond during E/Z isomerization.  You may wish to use an
energy diagram and/or pictures of interacting orbitals in the bond.  (You may use the back of 
the page if needed.)

B.  Based on this description, why is the barrier to isomerization for E-cyclooctene so much 
lower?  (There are, in fact two contributing effects; one is large and the other smaller.)

C.  If the heat of hydrogenation of E-cyclooctene is -35.8 kcal/mol, and that for E-cycloheptene
is -48.6 kcal/mol, what would you predict the barrier to isomerization of E-cycloheptene to be?
Explain.



Bond strengths (kcal/mol):

F-F  38
Cl-Cl  58
Br-Br  46
I-I  36
H-F 136
H-Cl 103
H-Br  87
H-I  71
CH3-H 105
CH3CH2-H 101
(CH3)2CH-H  98.5
(CH3)3C-H  96.5
CH3-F 110
CH3-Cl  85
CH3-Br  70
CH3-I  57
CH3CH2-F 111
CH3CH2-Cl  84
CH3CH2-Br  70
CH3CH2-I  56
(CH3)2CH-F 111
(CH3)2CH-Cl  84
(CH3)2CH-Br  71
(CH3)2CH-I  56
(CH3)3C-F 110
(CH3)3C-Cl  85
(CH3)3C-Br  71
(CH3)3C-I  55

Typical Heats of Hydrogenation


