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I. This, That, or the 

Other 
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IV. Azomatic? 22  

V. General Knowledge 18  
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I. This, That, or the Other (8 pts; 2 pts each) Answer the following questions by inputting the 

correct letter in the box provided next to each question.  

a) What is the molecular formula of the following molecule?  

 

 

 

 

b)  Which of the following statements is incorrect? 

 

 

 
 

c) How many conjugated p-orbitals does the following molecule have? 

 

 

 

 

 

d) Which pair of representations (Newman and bond-line) accurately show the anti 

conformation of butanal? 

 

 

 

 

 

 

 

 

B 

C 

B 

B 
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II. Decisions, Decisions (26 pts) After performing an acid/base reaction in 14CL, you come across a 

dilemma – you have two possible structures (A and B) for the conjugate base product!  
     

a) (6 pts) Assuming that the structure with more conjugation is likely your product, circle the 

correct structure below. Also indicate how many conjugated p-orbitals are present in each 

structure.    

 

 

 

 

 

 
 

b) (3 pts) Circle all the terms that accurately describe molecule A.  

 

 

 

 

c) (13 pts) For molecule B below, draw three resonance structures. Minor contributors will be 

given fewer points. Of all 4 resonance structures, circle the most contributing resonance 

structure, and provide a brief reason why.  

 

 

 

 

 

 

 

 

 

 

d) (4 pts) Provide curved arrows to show how to get to Resonance Structure 3 (whichever one 

that is). 

 

 

 

 

5 
7 
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III. Two of a Kind (27 pts; 3 pts each) Indicate the relationship between the following pairs of 

compounds, using the following notation: constitutional isomers (CI), enantiomers (EN), diastereomers 

(DIA), unrelated (U), or the same molecule (S). Write your answers inside the corner boxes provided. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At least one of the 12 molecules in the above boxes is a meso compound. Draw ONE of those 

molecules in the box. 

 

 

  

 

 
 

At least one of the 12 molecules in the above boxes is a constitutional isomer of the molecule 

below. Draw ONE of those molecules in the box. Also indicate how many total stereoisomers 

(including itself) molecule C can have.  

 

    __8__ total stereoisomers 

 

 

 



Exam I - Page 5 

Last Name ___________________ 

IV. Azomatic? (22 pts) Answer the following questions pertaining to aromaticity, conjugation and 

color. 

a) (12 pts; 3 pts each) Determine whether the following molecules are aromatic (A), non-aromatic 

(NA), or anti-aromatic (AA). Please provide your answer on the line below each molecule.  

 

 

 

 

b) (10 pts) Azobenzene, shown below, is the main functional group for many commercial dyes; its 

color can be tweaked by adding different substituents on the rings. In its purest form, it absorbs 

photons at ~472 nm. 

  

 

 

What color do you expect azobenzene to appear? A 

color wheel has been provided for you.    
          

Color:  ______orange_____ 
 
 

The molecule below is a derivative of azobenzene. What color do you expect it to appear, and 

briefly explain why. 

 

 

           

         

 

 

 

Briefly explain the lack of color (a.k.a. colorless) of a solution of aniline, shown below; you 

may use either of the terms “infrared” or “ultraviolet” (or both) in your answer. 

  

 

 

It has more conjugation than 

azobenzene, leading to a longer 

wavelength of photon absorbed and 

likely reflecting red 

Red (or violet, etc.) 

Aniline has less conjugation than azobenzene, so it likely 

absorbs photons in the ultraviolet region (<360nm), hence 

not in the visible spectrum 
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V. General Knowledge (18 pts, 3 pts each) Answer the next few questions about artemisinin, an anti-

malarial drug that earned its discoverer, Tu Youyou, the 2015 Nobel Prize in Medicine. Parts a-f refer 

to the image below: 

 

 

 

 

 

 

Artemisinin 

a) What is the name of this functional group?  _____(carboxylic) ester_______ 

 

b) What is the hybridization of this oxygen?  __sp3__ 

 

c) What is the molecular geometry of this oxygen? ___tetrahedral/bent___ 

 

d) What is the absolute configuration (R/S) of this center? __R__ 

 

e) How many conjugated p-orbitals are in artemisinin? ____3___ 

 

f) How many chiral centers does artemisinin have?  ___7____ 

 

**Bonus: Answer the next few questions for some extra credit points. These are strictly extra points, 

meaning that missing these will not be detrimental to your grade, and can only help you.  
 

(2 pts) Cycloheptatriene, shown below, is very resistant to deprotonation (i.e. losing a proton). 

Briefly explain why. 

 

 

     Deprotonation would form an anti-aromatic molecule 

 
    

 

(2 pts) If you have been coming to lecture, this guy should look familiar to you!  

 

 What word is written above his head? ___Science!____ 
 

 What color is the shirt that he’s wearing? ___Blue_____ 
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