
CH 336
Midterm Exam 1
Friday, April 22, 2016 Name________________________________________

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 __________/20

Section II __________/25

Section III __________/20

Section IV __________/21

Srction V __________/14

Total: __________/100







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

1.   How does the dipole moment 3-pentanone compare with that of diethyl ether?

a.  3-Pentanone > diethyl ether because the C=O double bond is more polarized.

b.  Diethyl ether > 3-pentanone because there are 2 C-O bonds.

c.  Both are equal, because each has a C-O bond.

d.  As neutral molecules, both lack a dipole moment.

2.  Select the structure that best matches the following spectroscopic data.
IR (cm-1):  3200-3600, s, br; 2931 s; 2911 s; 2883 m; 2829 m; 

1458 m; 1408 m; 1368 m; 1196 m; 1124 s; 1066 s; 
1019 m; 891 m; 835 m.

1H NMR (ppm):  3.71 t, 2H, J = 7 Hz
3.52 t, 2H, J = 7 Hz
3.40 s, 3H
3.21 br s, 1H (disappears on shaking with D2O)

13C NMR (ppm):  74.21, 61.55, 58.91

3.  Select the best name for the following compound.  

a.  4-phenylbutanal

b. 4-cyclohexylbutyl ketone hydride

c.  4-cyclohexylbutanal

d.  4-cyclohexylbutanol



4.  Select the structure whose name is both 2-pentyloxirane, or 1-heptene oxide.

5.  The best set of reactants to form 3-phenyl-3-heptanol (shown) are 

a.  3-heptanone plus NaBH4 in one step, followed by H+.

b.  3-heptanone plus C6H5MgBr in one step, followed by H+.

c.  Benzoic acid plus one mole of ethylmagnesium bromide, then one mole of butylmagnesium 
bromide.

d.  3-phenylheptane plus Jones’ reagent.

Section II. (5 points each)  Draw the major organic product for each of the following reactions.



Section III. (10 points each)  Write a mechanism for each of the following two transformations.  
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.

11. 

12.



Section IV.  (21 points)  

13.  Fill in the boxes with the correct organic structure or set of reagents/conditions to complete the 
following multistep synthesis of bambykol, an insect hormone secreted by the silk moth.

Answers A, C, D, and G are all reagents; answers B, E and F are intermediate isolated compounds. 



Section V.

14. (14 points)  trans-2-Butene is epoxidized with mCPBA to a product A which then reacts with 
LiCuMe2 (followed by acid workup) to give a new product B having an IR spectrum that has a 
strong, broad peak between 3300-3600 cm-1.  Reaction of B with Jones’ reagent gives a new 
compound C that shows the 3 spectra displayed on the following page; the mass spectrum has 
important peaks at m/z = 86, 71, 43 and 41.  

Draw structures for A, B and C.  Explain the reaction chemistry and/or the spectral assignment to 
allow assignment of partial credit.

A = 

B =

C =



Spectra for C (IR, 1H NMR, 13C NMR):




