
CHEMISTRY 3331 Name___________________________________________ 

FINAL EXAM  (print, legibly)         Last                    First 

Dr. O. Daugulis  

May 4, 2016 Last 4 digits of peoplesoft #  ________________________ 

  

 Seat Number_____________________________________  

Please read all directions carefully. Write all answers legibly in the appropriate spaces and 

THINK about what you are doing. (200 pts total). 

 

1. (16 pts.)  Give a complete and acceptable name for each of the following structures. Indicate 

stereochemistry if required.  

(a) 

 
1-bromo-4-methylcyclohexa-1,4-diene 1,4 can be before cyclohexa 

______________________________________________________________________________ 

(b) 

 

 
Z,Z-4-bromo-5-chlorohept-3,5-dien-1-yne; Z,Z anywhere OK; 3,5-heptadien-1-yne also OK; cis 

OK 

______________________________________________________________________________ 

(c) 

 

 
3-cyclohexyl-6-cyclopropyl-2-methylheptane 

______________________________________________________________________________ 

(d) 

 
4R-chloropentan-2R-ol OK if use hydroxy; R, R anywhere OK 

______________________________________________________________________________ 

 

4 pts ea 



2.  (12 pts) For each of the molecules shown below, indicate the number of non-equivalent 

protons (the number of different signals you would expect in the proton NMR) 

 

 

 
 

 

 

3 pts ea



3. (44 pts) For each of the following reactions or series of reactions, draw the structure of the 

required reagent(s) (over the arrow) or the reactant or major organic product (in the box). Be sure 

to indicate stereochemistry where this is pertinent. 4 pts ea, partial credit for intermediates 

 

(a) 

 

 

(b) 

 
 

(c) 

 
 

(d) 

 



 

 

(e) 

 
 

 

(f) 

 

 

 

(g) 

 

(h) 

 



(i) 

 

 

 

 

(j) 

 
 

(k) 

 
 

 

 

 

 

 

 

 

 

 



4.  (30 pts) Give a complete and efficient syntheses which will produce three out of five 

compounds shown below.  Show each step and each intermediate.  DO NOT draw 

mechanisms. As starting materials, you can use cyclohexanol, any alcohols containing four or 

less carbon atoms, and any inorganic reagents. PROBLEM 11-56. 10 pts ea 

 

 
 

Many other possibilities in each case



5.  (18 pts) The molecule shown below is Artemisinin, which is a drug that possesses the most 

rapid action of all current drugs against malaria. It was discovered by Tu Youyou, a Chinese 

scientist, who was awarded half of the 2015 Nobel Prize in Medicine for her discovery. 

Artemisinin is isolated from sweet wormwood, a herb employed in Chinese traditional medicine. 

(a) Determine the hybridization of the indicated atoms and place the answers in the square boxes 

provided. (b) Assign the R, S stereochemistry of the indicated atoms and place the answers in the 

circles provided. (c) Write the number of chiral carbon atoms (chirality centers) in Artemisin in 

the box provided to the right of the structure. 3 pts ea 

 

 

 
 

 

 

 

 

 

 

 



6.  (20 pts) Propose reaction mechanisms, showing all intermediates (no transition states), all 

charges and/or unpaired electrons, and indicate the flow of electrons with arrows, for the 

formation of two products shown in transformation below. Covered in lecture 

 

 
 

 

 

 



7.  (6 pts)  In the two boxes below, carefully draw the two chair conformations of cis, cis-1,2,3-

trichlorocyclohexane.  Put a star in the box of the most stable conformation. 2 pts each 

structure, 2 pts star 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8.  (12 pts) Ozonolysis followed by reductive workup (Me2S) of a compound with the formula 

C12H20 gives only the diketone shown below.  Draw two possible structures for this 

compound. 6 pts each structure 

O O

C12H20

1.  O3

2.  Me2S
OR

 
 



9.  (12 pts) Alkene shown below can be mono-brominated to give four different products. Draw 

structures of these products in the boxes provided. Draw all geometric isomers, but if product is 

formed as a pair of enantiomers, draw only one enantiomer. 2 pts each structure, 2 pts A or B 

below; if 4 or more below then 0 pts 

 

 

 

 

 

Are any of the compounds A to E achiral? If yes, write which ones: __A, B_______________ 

 

 



10.  (8 pts) A molecule with formula C10H14 has the proton NMR spectrum shown below. Draw 

structure in the box provided and include any reasoning for partial credit. 

 

 

 

 
 

Partial credit: ethyl gp 2 pts, benzene ring 2 pts, 1,4-disubstituted benzene 3 pts



11.  (10 pts) A molecule with formula C6H12O shows the NMR spectrum reproduced below. In 

IR spectrum, an intensive peak at 1715 cm
-1

 is observed. Draw its structure in the box on next 

page and be sure to include any reasoning for partial credit. 

 

 

 

 

 
 

Partial credit – ethyl 2 pts, iPr 2 pts, ketone 2 pts 



 

 

12.  (12 pts)    A molecule with formula C11H14O4 shows IR and NMR spectra that are 

reproduced below. Draw its structure in the box and be sure to include any reasoning for partial 

credit. 

 

 



 
 

Partial credit – OMe 2 pts, ethyl 2 pts, C=O 2 pts, benzene ring 2 pts, 1,3,5-trisubstituted 

benzene 4 pts 

Structure with aldehyde and 2H on ring also acceptable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Extra Credit Above 200 Pts (18 pts)  

In the boxes provided below, draw molecules that have the molecular formulas given and that 

show only one line in their 
1
H (proton) NMR spectra:  

 

 
 

 

 

3 pts ea 

 

 

 

 

 



 

THIS IS THE END OF THE EXAM – HAVE A FANTASTIC SUMMER! 

 

 
 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 


