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Hydrocarbon derivative 

Hydrocarbon derivatives are compounds made up of carbon atoms and at least one other 

atom that is not hydrogen. 

Table 1.11 Common Functional Groups 
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Drawing the Structure of Organic Molecules 

Structural Formulas - Lewis, Kekule, Bond-line, Condensed, 
& Perspective 
Shorthand notations to represent organic molecules rely on our knowledge of common neutral 
bonding patterns. Knowing these patterns, we can fill in the missing structural information. 
Some of these shorthand ways of drawing molecules give us insight into the bond angles and 
relative positions of atoms in the molecule, while some notations eliminate the carbon and 
hydrogen atoms and only indicate the heteroatoms (the atoms that are NOT carbon or 
hydrogen). 

 

There are three primary methods to communicate chemical structure of organic molecules: 

 

1-Kekule: Lewis structures using lines to represent covalent bonds 
and showing all atoms and lone pair electrons 

 

Lone pairs remain as two electron dots, or are sometimes left out even though they are still 
there. Notice how the three lone pairs of electrons were not draw in around chlorine in example 
B. 
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2-Bond-line (Skeletl-line): shows bonds between carbon 
atoms and heteroatoms) (with lone pair electrons when 
requested) 

Bond-Line (a.k.a. zig-zag) Formulas 

The name gives away how this formula works. This formula is full of bonds and lines, and 
because of the typical (more stable) bonds that atoms tend to make in molecules, they often 
end up looking like zig-zag lines. If you work with a molecular model kit you will find it difficult to 
make stick straight molecules (unless they contain sp triple bonds) whereas zig-zag molecules 
and bonds are much more feasible. 

 

These molecules correspond to the exact same molecules depicted for Kekulé structures and 
condensed formulas. Notice how the carbons are no longer drawn in and are replaced by the 
ends and bends of a lines. In addition, the hydrogens have been omitted, but could be easily 
drawn in (see practice problems). Although we do not usually draw in the H's that are bonded to 
carbon, we do draw them in if they are connected to other atoms besides carbon (example is 
the OH group above in example A) . This is done because it is not always clear if the non-carbon 
atom is surrounded by lone pairs or hydrogens. Also in example A, notice how the OH is drawn 
with a bond to the second carbon, but it does not mean that there is a third carbon at the end of 
that bond/ line. 

3-Condensed: all atoms are written to communicate structure 
without drawing any chemical bonds based on the carbon 
backbone 

A condensed formula is made up of the elemental symbols. The order of the atoms suggests the 
connectivity. Condensed formulas can be read from either direction and H3C is the same as CH3, 
although the latter is more common because Look at the examples below and match them with 
their identical molecule under Kekulé structures and bond-line formulas. 

 

(A) CH3CH2OH (B) ClCH2CH2CH(OCH3)CH3 (C) H3CNHCH2COOH 



Organic Chemistry    CH 112 

 

Let's look closely at example B. As you go through a condensed formula, you want to focus on 
the carbons and other elements that aren't hydrogen. The hydrogen's are important, but are 
usually there to complete octets. Also, notice the -OCH3 is in written in parentheses which tell 
you that it not part of the main chain of carbons. As you read through a a condensed formula, if 
you reach an atom that doesn't have a complete octet by the time you reach the next hydrogen, 
then it's possible that there are double or triple bonds. In example C, the carbon is double 
bonded to oxygen and single bonded to another oxygen. Notice how COOH means C(=O)-O-H 
instead of CH3-C-O-O-H because carbon does not have a complete octet and oxygens. 

Dashed-Wedged Line Structure 

As you may have guessed, the Dashed-Wedged Line structure is all about lines, dashes, and 
wedges. At first it may seem confusing, but with practice, understanding dash-wedged line 
structures will become like second nature. The following are examples of each, and how they 
can be used together. 

=============================================== 
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Nomenclature and Isomerism 
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3- Reduction of alkyl halide 

A-
 

 

 

 

 

 

 

 

4-Wurtz reaction 

     

 

B- Reduction by using LiAlH4, ether 
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5- Corey-House Reaction 

       

           

 

Reaction of Alkanes 

1- Hlogenation of Alkanes 
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2-Nitration of alkanes 

 

3-Combustion  
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4- Reaction with CH2CO 

 


