
CH 336
Midterm Exam 2
Monday, May 16, 2016 Name___KEY______________________________

You may use a molecular model kit, but no other notes or material with chemical information.  
Electronic gadgets (including but not limited to: calculators, phones, MP3 players, smart watches) 
are prohibited; we may ask you to leave electronic watches at the front of the room or in your 
backpack for the exam period.

Please ask questions if a question is not clear.



Score Table:

Section I __________/24

Section II __________/30

Section III __________/22

Section IV __________/24

Total: __________/100







Section I  (4 points each) Select the best answer among the possibilities given and circle it.

1.   Select the strongest Brønsted base.

a.  H2O

b.  CH3CO2
-

c.  NH3

d.  cyclo-C6H11NH2

2.  Select the strongest  Brønsted acid.

a.  H2O

b.  CF3COOH

c.  CH3COOH

d.  cyclo-C6H11NH3
+

3. Select the best name for the following compound:

a.  Pentyl ethylaminoketone

b.  N-ethylhexanamide

c. Ethyl hexanoyl amine

d.  Ethyl hexanoyl lactam

4.  Select the structure whose name is cyclopentanecarboxylic acid.



5.  Select the structure best fitting the following spectroscopic data:
Molecular formula C10H12O2

IR: 1741, 1280, 1111, 747 cm-1.
1H NMR: 7.77 2H d, J = 8 Hz

7.13 2H d, J = 8 Hz
4.20 2H q, J = 7 Hz
2.40 3H s
1.10 3H t, J = 7 Hz

(IR = ester; q at 4.2 must be on CH2-CH3 bonded to O;
 aromatic pair of d indicates para substitution)

6. Select the reaction below that would proceed to completion most readily (without application of 
heat or additional reagents).



Section II. (5 points each)  Draw (above the arrow) the reagents/conditions required for each of the 
following reactions. If you need sequential application of different reagents, indicate the numerical 
order (1.  ...2.  ...3. etc.) Include aqueous acid as a last step when necessary.

 



Section III. (22 points)  
13.  Write a mechanism for each step in the following transformation.  Use electron-pushing arrows 
correctly, designate lone pairs where necessary, and make sure charges are correctly shown.  If 
resonance is a stabilizing influence for any structure, show appropriate resonance forms.  (Hint: 
write out the reaction occurring in each step first.) Continue on the back of the page if you need 
more space.



Section IV.  (24 points: 3 points per structure; 3 points per rationale)  

14.  Historically, degradation of an unknown to a compound with a known structure has been a 
method of identifying new compounds.  The following sequence of reactions was applied to the 
alkaloid skytanthine, isolated from a Chilean plant that makes a range of bioactive compounds.  
Partial NMR data is given for each compound in the sequence; IR spectra with frequencies (in cm-1)
of strong peaks noted are on the following page.

Identify each structure represented by an empty box (A-D).  For each, provide a rationale for 
structure based on either chemistry or IR/NMR data for the new compound created. (If you cannot 
provide a complete structure, show as much as you can figure out for partial credit.)

   Hofmann elimination; C=C 
   peaks in 13C NMR.  (IR shows 
   weak C=C stretch, and vinyl 
   C-H at 3144 cm-1)

    Ozonolysis of C=C leaves 
    ketone.  IR at 1715 cm-1 
    confirms.  6H methyl is the 
    amine; singlet at 1.95 is the 
    methyl ketone; one doublet is 
    left upfield.

   Baeyer-Villiger makes an 
   acetate. The ddd is on a carbon 
   bonded to oxygen.  New 13C 
   peak at 170 is the C=O; the one
   at 87.8 is bound to oxygen.

   Hydrolysis of the acetate 
   followed by oxidation to the 
   ketone.  C=O seen in IR (1730 
   cm-1) and 13C NMR (219 ppm). 



IR of skytanthine:

IR of A:

IR of B:

IR of C:

IR of D:


