






























































Dr. Iverson, 
I took your Organic II class a few years ago, and I loved it 
enough to switch my major to chemistry.  I am now a second year 
chemistry PhD student at The Scripps Research Institute. I’m 
contacting you, however, regarding another passion of yours: 
running and fitness.  When I took your course, I was quite 
frankly annoyed at your frequent suggestions that your students 
exercise.  Who was this guy to tell ME what to do with MY body? 
I’m sure you won’t be surprised to know that I didn’t participate 
in the class 5K, and I lived a very sedentary and unhealthy 
lifestyle. It finally caught up with me recently.  In October, I 
went to a doctor for a routine exam. I was overweight, my 
cholesterol was through the roof, and I even had fatty deposits 
on my liver. High cholesterol? I’m only 25 years old! I never 
thought I would hear the word “Lipitor” in my twenties! I quickly 
changed my diet, including the addition of many more fruits and 
vegetables and the reduction of fried greasy foods. Perhaps more 
importantly, I started running. Slowly at first – I couldn’t jog 
100 yards without losing my breath. Within a week I was feeling 
much better. Within a month I was even enjoying running.  Four 
months after my health scare, I have lost 25 pounds. My 
cholesterol has decreased dramatically (well within 
normal/healthy limits), and I’ve never felt better in my life! I 
now run 15-20 miles a week. It takes so little time that I have 
no excuse not to. I am so glad I heeded your advice, even if it 
was a few years late. I am telling you all this hoping it might 
encourage your students to begin getting in shape before their 
health is affected like mine was. 
 
Cheers and Happy Running, 














































































































































































































































































































































































































































The following is the only Diels
Alder reaction you are

responsible for in this class
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Hückel’s Aroma/city Criteria 
1) 
2) 
3) 
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Organic Chemistry is the study of carbon-containing molecules. This class has two points. 
 

The first point of the class is to understand the organic chemistry of living systems.  We will teach you how to 
think about and understand the most amazing molecules on the planet!! 

 
You will learn how MRI scans work. 
 
You will learn the basic principles of pharmaceutical science and how many drugs work. 
 
You will learn about the special bond that holds carbohydrates such as glucose in six-membered rings, 
connects carbohydrate monomers together to make complex carbohydrate structures and is critical to DNA 
and RNA structure. 
 
You will learn how soap is made from animal fat and how it works to keep us clean. 
 
You will learn the important structural reason proteins, the most important molecular machines in our bodies, 
can support the chemistry of life. 
 
You will learn how important antibiotics like penicillins work, including ones that make stable covalent bonds 
as part of their mode of action. 
 
You will learn why carrots are orange and tomatoes are red. 
 
You will learn the very cool reason that the DNA and RNA bases are entirely flat so they can stack in the 
double helix structure. 
 
You will learn how energy drinks work. 
 
You will learn even more about why fentanyl is such a devastating part of the opioid problem and how 
Naloxone is an antidote for a fentanyl overdose. 
 
You will learn even more details about why Magic Johnson is still alive, decades after contracting HIV, and 
how the same strategy is being used to fight COVID. 
 
You will learn about the surprising chemical reason the Pfizer and Moderna mRNA vaccines elicit strong 
immune responses. 

 
The second point of organic chemistry is the synthesis of complex molecules from simpler ones by making and 
breaking specific bonds, especially carbon-carbon bonds.   
 

You will learn how carbon-metal bonds lead to new carbon-carbon bonds. 
 
You will learn how most reactions of carbonyl compounds involve only the four common mechanistic 
elements operating in only a few common patterns. 
 
You will learn how, by simply adding a catalytic amount of base like HO- to aldehydes or ketones, you can 
make new carbon-carbon bonds, giving complicated and useful products. 
 
You will learn a reaction that can convert vinegar and vodka into a common solvent. 
 
You will learn why molecules with six-membered rings and alternating double bonds are stable. 
 
You will learn a reaction that can turn model airplane glue into a powerful explosive. 
 
Most important, you will develop powerful critical thinking skills: 

1. You will learn how to look at a molecule and accurately predict which atoms will react to make new 
bonds, and which bonds will break during reactions. 

2. You will learn how to analyze a complex molecule’s structure so that you can predict ways to make 
it via multiple reactions starting with less complex starting molecules.   
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Important takeaways from the

contributing structures

1 Benzene rings stabilize anions

cations and radicals

2 Molecules can have electrons on an

atom outside the ring delocalized into

the it system and the extra electrons

do not count against the 4n 2
number of electrons
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Golden Rules
5,6 and 7

Quantum
Mechanics

Molecules below are

stabilized by delocalizing the

charge unpaired electron into the

aromatic ring
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Benzyl us Phenyl
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EYCHOH
OH

7 atoms Benzene ring
6 atoms

Benzyl
carbon

Benzyl chloride Triphenyl phosphine

Benzoic acid
Benzyl alcohol




