
©Ibling 

Understandings: 

Welcome to the world of organic chemistry! Before digging into this fantastic world, I must 

warn you that this series is going to be long because organic chemistry is basically 

EVERYTHING (and we have to name them). But it is going to be fun and easy so, bear with 

me and let’s crack on! 

Extra notes 

- We need to know some basic terminologies right? These should be fairly familiar.  

Different forms of reactants  

Saturated Only single bonds. It is called saturated because no more 

electrophilic addition of new molecules can be made because 

all bonds are occupied! 

Unsaturated Contain at least a double bond. This is called unsaturated 

because that double bond can be made in to two single bonds 

to add new molecules.  

Single bond -ane 

Double bond -ene 

Triple bond -yne 

Aliphatic It is not circular (it does not have a benzene ring). 

Arenes It is circular (does have benzene ring). 

Electrophile A molecule that likes electrons. Lewis acids are electrophiles 

remember? 

Nucleophile A molecule that likes protons. Lewis bases are nucleophiles.  

Different reactions 

Addition Reactants combine together to form one molecule. This is 

often referred to as polymerization. At least one unsaturated 

molecule must be present. 

Substitution This is when two molecules swap a part of them. Thus there 

are still two molecules, but with different composition.  

Addition followed by 

elimination (condensation) 

When two molecules fuse and release a product. This can be 

H2O, HCl or NH3.  

Different bond fissions 

Homolytic  Identical atoms with same amount of electrons. This results in 

free radicals. 

Heterolytic Two atoms with different amount of electrons. When NaCl 

splits Cl takes all the electrons.  
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1. Define homologous series and explain what it is.  

- Since there are millions and millions of organic chemicals, we must classify them. 

Otherwise it is as tedious as memorizing pi. Therefore, scientists have come up with what we 

call “homologous series”.  

Homologous series are compounds that have the same functional group and vary only in one 

parameter (99% of the time the parameter is -CH2).  

2. Explain some more characteristics of homologous series.  

- Homologous series share both trends in physical and chemical characteristics! 

Logically, the larger the homologous series gets, they will have more London dispersion 

forces because they have more electrons. When they have stronger intermolecular bonds, 

they will have higher boiling point.  

As for chemical characteristics, they share the same reaction possibilities because they have 

same functional groups (more on this later. In fact, A LOT more on this later).  

3. Explain what structural formula is and state that they can be represented in full and 

condensed format (and stereochemical formula but not so useful now. This was mainly 

used when visualizing the bond angles in chapter 4).  

- We know what empirical formula is. We know what molecular formula is. Now we need to 

know what structural formula is.  

Full structural formula is when we draw all the atoms and their bonds in a two dimensional 

plane.  

 

 

 

 

 

Condensed structural formula is when we write the atoms without drawing bonds. The 

molecule above (ethane) will have a condensed formula of CH3CH3.  
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4. Be able to name the “basic” organic compounds.  

- Here we are! It is probably the main section in the whole chapter 10. You must be able to 

know how nomenclature works in order to feel comfortable with organic chemistry. Don’t 

worry!  

Basically, there are three parts in the nomenclature.  

Prefix  Stem Suffix 

Here, you mention the “add-

ons” the molecule has. I will 

explain more what these 

“add-ons” might be.  

Here, you just say how many 

carbons there are on the 

longest chain you can find.  

Here you say the functional 

group and each of them 

have a special suffix. This 

section is the “memorizing 

part”. 

 

Step 1: Find the longest chain in your molecule! 

Name Number of carbon Pneumonic I use (you may have another one!) 

Meth- 1 Monkeys 

Eth- 2 Eat 

Prop- 3 Peeled 

But- 4 Bananas 

Pent- 5 Rest is basic Latin/Ancient Greek.  

Hex- 6 

Hept- 7 

Oct- 8 

Non- 9 

Dec- 10 

Undec- 

(Just because) 

11 

Dodec-  12 
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Step 2: Find the functional group! Oh my, this is going to be too complicated if I am going to 

make a table, so here is a screenshot from my book.  

Distinguish that functional group is the third column. The first column is class.  

 

If you think about it, we know quite much of these. In terms of identifying the structure, we 

know alkane, alkene and alkyne…! Alcohol is easy, since we have come across it many times 

and it ends with –OH. Ether has a simple structure with oxygen in the middle. Now, you may 

have noticed I put these R stickers from aldehyde to amide. The reason is to show that they 

have similar base structure with R-C=O. Aldehyde has got H, ketone another R, carboxylic 

R 

R 

R 

LOOOOL 

R 

R 
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acid an OH, ester an OR and amide a NH2. Then we just memorize the amine (which we have 

seen in amino acids), nitrile and arene.    

When it comes to the suffix there is not much I can do. In most cases, the name of class is 

partly contained in the ending. Rest we just have to memorize (I am on the same boat). 

Remember to state where the functional group sits.  

Step 3: See if the molecule has got some other molecule (substituent group) that has 

replaced the H’s on the C.  

Class Name 

Alkane Same prefix, but ends with –yl. So methyl, 

ethyl, etc.  

Halogenoalkane All the halogens, but ends with o. So flouro, 

iodo, etc.  

Amine Yes it is the same amine as in proteins, and 

this can be a substituent as well. The prefix 

is amino!  

 

Once you have identified what it is, identify where on the carbon it is. Start counting from 

the side where it would have the lowest value.  

That’s it and do lot of practice examples!  

5. Explain what structural isomers are. Also, explain the concept of primary, secondary and 

tertiary compounds.   

- Let me tell you a secret…yes…closer…did you know that molecules can exist in more than a 

straight line or a circle? You did? Oh, sorry.  

Anyways, when a molecule has the same molecular formula but a different structure, they 

are called isomers. Fructose for instance is an isomer of glucose! And glucose is an isomer of 

fructose! The book mainly emphasizes structural isomer, but there are also stereoisomers 

such as trans and cis (those who take biology will know what I mean).  

Due to isomers, scientists have created the idea of primary, secondary, tertiary compounds.  

This is basically how many 

carbons the most popular 

carbon is bonded to. When it 

comes to amines, we have 

the exception to see how 

many carbons the most 

popular nitrogen is bonded to.  
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6. State that functional groups are the reactive parts of molecules.  

- Yes indeed. These are the parts that undergo polymerization, such as fatty acids and 

glycerol to produce triglyceride, which also includes condensations! Condensations are 

literally everywhere.  

To take an example from the functional groups, ester is a product from an addition 

elimination reaction of alcohol and carboxylic acid. It produces an ester group with a water 

molecule.   

7. State that saturated compounds contain single bonds only and unsaturated compounds 

contain double or triple bonds.  

- I have already done that at the very beginning.  

8. Explain more about arene.  

- This is kind of new, and it was kind of vague in the functional group table.  

We have five terms that might confuse people: aromatic compounds, arene, benzene, 

phenyl and aliphatic compounds.  

Arene is a molecule that is made out of benzene. Remember, benzene is nothing more than 

a circular C6H6, and this is the simplest form of arene. Now, aromatic compounds are 

compounds that smell and as a fact, all molecules containing benzene have an odor. So, this 

means that all arenes are an aromatic compound because they contain benzene. Arene ⊂ 

Aromatic compound. But this in turn means that all aromatic compounds do not have to be 

arene. Many other molecules without benzene can smell!  

Next, we have the term phenyl. Phenyls are basically benzene with another R group. Thus 

they have the formula C6H5R. They still smell!  

Finally, we have the term aliphatic compounds. These are basically the opposite of aromatic 

compounds. Simply, aliphatic compounds do not have odor.  
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9. Explain more about electron orbits of benzene.  

- Benzenes have delocalized the electrons in their p-orbitals to stabilize. If you have 

forgotten about what it means by bonding and orbitals, refer back to chapter 4. It is always 

about stability. Thus this also leads to benzene not wanting to undergo addition, but only 

substitution of its H.  

 

 

 

 

 

 

 

 

Applications and skills: 

1. Explain the trends in boiling points of members of a homologous series. 

- As mentioned, the larger they are, the stronger the intermolecular forces.  

2. Distinguish between empirical, molecular and structural formulas.  

- Done.  

3. Be able to identify different classes: alkanes, alkenes, alkynes, halogenoalkanes, 

alcohols, ethers, aldehydes, ketones, esters, carboxylic acids, amines, amides, nitriles and 

arenes.  

- Done.  

4. Be able to identify typical functional groups in molecules eg phenyl, hydroxyl, carbonyl, 

carboxyl, carboxyamide, aldehyde, ester, ether, amine, nitrile, alkyl, alkenyl and alkynyl. 

- Done.  

5. Be able to construct 3-D models (real or virtual) of organic molecules. 

- Okay. Wait what? Oh, no yes. This will be done in class where you fiddle with the plastic 

toys.  

6. Be able to use IUPAC rules in the nomenclature of straight-chain and branchedchain 

isomers. 

- Done.  
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7. Be able to identify primary, secondary and tertiary carbon atoms in halogenoalkanes 

and alcohols and primary, secondary and tertiary nitrogen atoms in amines. 

- Done.  

8. Be able to discuss of the structure of benzene using physical and chemical evidence. 

- Somewhat. Probably the whole paper 2 is about this one part I did not pay much attention 

to. Curse you IB.  

TOK: 

1. The label “organic chemistry” originates from a misconception that a vital force was 

needed to explain the chemistry of life. Can you think of examples where vocabulary has 

developed from similar misunderstandings? Can and should language ever be controlled to 

eliminate such problems?  

2. Kekulé claimed that the inspiration for the cyclic structure of benzene came from a 

dream. What role do the less analytical ways of knowledge play in the acquisition of 

scientific knowledge?  

 


