
 
 
 
 
 

 
 



 
 
 
 
 



 



 



 



 



 



 



 



 



 



 



  



 



 



 



 



 



 
 

 
 
16. (20 pts total) Here is the MCAT style “apply what you know” question based on information from 
the Linus Pauling Institute’s web page.  A surprising majority of alkenes in biology are Z (cis). These Z 
alkenes are important for everything from being components of membranes in animals to key 
components of how vision works. In fact, E (trans) alkenes are relatively rare in nature.   
 
16.1 For the following molecule, fill in the appropriate circle to indicate the IUPAC name.  Note 
that an 18 carbon chain is referred to as “octadeca” and the carboxylic acid group on the end is indicated 
by the ending “oic acid”.  An important point is that according to IUPAC, carboxylic acids are always 
numbered with a “1” at the carboxylic acid carbon.   

 
 
 
16.2 For the following molecule, fill in the appropriate circle to indicate the IUPAC name.  

 
 
16.3 I am not sure I can explain why, but biochemists never use IUPAC nomenclature. Instead, they use 
their own system of naming molecules that is based on historical common names, which are not 
systematic.  The common names, used in your biochemistry class for the two molecules I drew above 
are a-linolenic acid (ALA) for the molecule in problem 16.1 and linoleic acid (LA) for the molecule in 
problem 16.2.  In addition, these double bonds are never referred to as “Z”, they are only called “cis” by 
biochemists. Furthermore, an alkane molecule with only sp3 carbons is referred to as “saturated”, 
because each carbon is “saturated” with the maximum number of H atoms.  An alkene molecule with a 
C=C bond is therefore referred to as “unsaturated” because the pi bond replaces bonds to H atoms. 
Finally, long chain carboxlic acids are referred to as “fatty acids” by biochemists, because they are 
found in animal fat. Putting all of this together, the above two molecules are called “polyunsaturated 
fatty acids” by biochemists.    



 
 
Believe it or not, there is even a third type of nomeclature used for these same molecules!?!  This third 
nomeclature system is based on a paper published in 1964 and is used in the food and food supplement 
industries. You have probably heard of the omega fatty acids from fish oil. Omega fatty acids belong to 
the class of polyunsaturated fatty acids (PUFA), which are defined by the presence of two or more Z 
(cis) double bonds, just like the molecules we have been talking about. Now you know what all of that 
means! This type of classification actually makes sense because when grouped this way as particular 
omega fatty acids, the grouped molecules all function the same way in our bodies.  
 
Here is how the “omega” nomeclature works: You assign “1” as the methyl group end (the so-called 
“omega” end) of the molecule, not the carboxlic acid end like IUPAC.  With that in mind, you identify 
the position of the first double bond, counted from the methyl group.  Fill in the circles to indicate how 
our two molecules, α-linolenic acid and linoleic acid, are classified in the omega system of 
nomenclature. 

 
 
16.4 α-Linolenic acid and linoleic acid cannot be synthesized by humans because the enzymes needed to 
introduce a double bond at the omega-6 or omega-3 position are absent, so both must be supplied by the 
diet and are therefore classified as essential fatty acids. Beyond serving as fuel, these fatty acids act to 
regulate inflammation, vascular tone and platelet function among other things. Because the omega-6 or 
omega-3 fatty acids compete for the same functions, the proportion in which the two families are 
supplied shapes how that shared function occurs.  A balanced diet provides both, typically through plant 
oils, nuts, seeds and oily fish, rather than relying on omega-6 or omega-3 fatty acids alone. According 
to this paragraph, why are α-linolenic acid and linoleic acid classified as essential fatty acids? 
 



 
 
 
 
 
 
 
 
 
 
I hope everyone is thinking more about exercise and keeping in shape.  Good mental health and good 
physical health go hand-in-hand.  Getting some exercise on a continual basis is the best way to get a 
positive new outlook!  In other words, the absolute best thing you can do for yourself is to go for a walk 
or run with friends.  The weather is now perfect.  If you have been hesitating, please give it a try. There 
are a growing number of neuroscience studies that are uncovering just how this works.  Even as the 
science is advancing, please believe me, this does work.   


