
Carbon Compounds 

Chemical Bonding 
Note Set 1a 

Organic Chemistry 

  Organic Chemistry is the study of carbon-
containing compounds and their reactions. 

  Carbon is the most abundant element in living 
things after hydrogen & oxygen. 

  Most of the organic compounds we will study are 
composed of carbon, hydrogen, oxygen, 
nitrogen and halogens. 

•  Elements in the same row are similar in size. 

The Periodic Table 

•  Elements in the same column have similar electronic  
  and chemical properties. 
 

Organic Chemistry 

  Chemists originally believed that organic 
compounds could only be synthesized by 
organisms. 

  Later, experiments demonstrated they could be 
synthesized in the lab. 

  Organic Chemistry is an experimental science. 

  The theories and reactions we will discuss in the 
lecture have been studied extensively in the 
laboratory. 



Organic Compounds 

  Many compounds in living things are organic: 
  RNA, DNA, proteins, lipids, carbohydrates 

are examples. 

Organic Molecules in Organisms 

Consumer Products 

Gasoline, motor oils, 
and plastics are 
examples of 
everyday products 
made of organic 
molecules. 

 

Pharmaceuticals 

  Pharmaceuticals are nearly all organic 
compounds as well. 

Aspirin 

Vancomycin 



Bonding – General Concepts 

  Valence Shell 

  The outermost s & p sublevels of an atom. 

  Electrons in the valence shell are the electrons 
that are transferred or shared in chemical 
reactions 

  Octet Rule 

  Atoms tend to gain, lose, or share electrons in 
order to achieve 8 electrons in the valence shell. 

  The most important rule for predicting the way 
atoms will bond to each other. 

 

Lewis Dot Structures 

  Lewis Dot Structures are used to represent the 
electrons in the valence shells of atoms, ions, 
and molecules. 

  Most compounds we study in organic chemistry 
have octets (8 electrons) on all atoms except 
hydrogen.  

  

  Hydrogen will have a full valence shell with just 
two electrons.  

Ions & Ionic bonds 

  An ion is formed when an atom (or group of 
atoms) gains or loses electrons to achieve an 
octet (or octets for polyatomic ions). 

  An ionic bond is formed when two ions of 
opposite charge attract one another.  

  Example: 

 

   

  Ionic compounds usually form into crystals of 
repeating formula units. 

Ionic Compound – Crystal Lattice 

NaCl 



Covalent bonds 

  A covalent bond is formed when two atoms 
share electrons to form an octet for both. 

  A group of covalently bonded atoms (with no 
overall charge) is called a molecule. 

  Examples: 

 

Lewis Dot Structures & Simple Compounds 

  Start from the electron dot structure for the individual 
atoms. Create bonds between unpaired electons to 
achieve octets on all atoms (see exceptions). 

  Methane 

  Ammonia 

  Water 

  Other examples 

Carbon – a Structural Building Block 

  In organic chemistry, carbon acts as the basic      
structural unit.   

  C nearly always forms 4 bonds. 
  Nitrogen and oxygen are also common in molecules as 

parts of chains or rings. 
  N usually has 3 bonds and 1 lone pair. 
  O usually has 2 bonds and 2 lone pairs. 

  Hydrogen bonds to complete octets on carbons, 
nitrogens and oxygens. 

  H can only form 1 bond. 
  Halogens often are attached in positions replacing 

hydrogens because they need one bond to form an octet.    
  F, Cl, Br, and I make only 1 bond. 

Exceptions to the Octet Rule 

  Hydrogen & Helium 

  Metals in groups 2A and 3A can form stable compounds in which 
they have fewer 8 electrons in their valence shell. 

  Examples:  AlCl3, BeI2 

  Elements in the third row of the periodic table and below can have 
expanded octets – more than 8 valence electrons – because they 
have unfilled d-orbitals in their outer shell. 

  Examples:  PBr5,  SF4, SeF6  

 
 



Multiple Bonds Lewis Dot Structures – Single Central Atom  

General rules for covalent compounds and polyatomic ions 
with a SINGLE central atom. Often NOT that useful for 
organic molecules.  

1.  Find the Total number of valence electrons:   

§  Add up valence electrons for all atoms. 
§  For each negative (-) charge, add one electron. 
§  For each positive (+) charge, subtract one electron. 

2.  Put the least electronegative atom in the center (but not 
Hydrogen). 

3.  Put other atoms around central atom and connect with a 
single bond.  

4.  Fill octets on outer atoms as lone pairs.  

5.  If any electrons are unused, put those remaining electrons 
on the central atom as lone pairs. 

6.  If needed, move lone pairs from outer atoms to bond with 
the central atom to form an octet on the central atom.  This 
will make double or triple bonds. 

7.  Minimize (or properly distribute) formal charge by changing 
lone pairs to bonds. Only violate the octet if allowed. 

 Write electron dot structures for an oxoanion  
 and its  corresponding acid. 

Lewis Dot Structures – Single Central Atom  Simple Inorganic & Organic Molecules 

  Condensed Formulas 
 
  Structural Formulas 



Bond-line formulas (Skeletal Structures) 

  Each vertex represents a carbon atom.  

  Hydrogen atoms attached to carbons are generally not shown.   

  H’s may be shown in cases where a reaction will involve a specific H atom.  

  The symbol for all other atoms are shown. 

  Single, double, and triple bonds between C�s and other atoms are shown 
with the appropriate number of lines.  

  Unless a formal charge is indicated, each carbon is assumed to have 
enough H�s to complete an octet. 

  A lone pair on C is always shown if present. 

  Lone pairs on other atoms may or may not be shown. 
  Typically, lone pairs ARE shown for N and O 
  Often, lone pairs are not shown on halogens, S, and P. 

  Formal charges are always shown. 

Organic Formulas – Various Representations  

propyl alcohol 
  C3H8O 

  Wedges and dotted lines can be used to represent the 3D aspect 
structures.  

Structural (Constitutional) Isomers 

  Structural isomers are 
compounds that have the 
same formula, but a different 
arrangement of bonds in 
molecules of the compounds.   

 
  Example:  

 C2H6O –  
 Ethanol &  
 Dimethyl Ether 

Propyl and isopropyl alcohols – structural isomers  

  propyl alchohol 
  C3H8O 

  isopropyl alchohol 
  C3H8O 

 


