SCH4U – Organic Chemistry Introduction

Organic chemistry is the study of:

An organic compound is any compound that contains ____________ atoms except for:

Carbon atoms are able to have _____ total bonds.

Organic compounds can be represented in different ways, for example, pentane, which is an organic compound containing 5 carbons and 12 hydrogens:
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Pentane
Molecular Formula: C5H12


Structural Formula:


Condensed Structural Formula:


Line Diagram:



Line diagrams:
For line diagrams, there is a carbon represented at the end of each line and at the intersection of each line.  Each carbon atom is assumed to be bonded to the maximum number of hydrogen atoms possible. 

Carbons at each end of a line drawing have ______ atoms bound to them, while carbons in the middle have ______ hydrogen atoms bound to them. 

Draw the structural formula, condensed formula and line drawing for the linear organic compound butane, which has the molecular formula C4H10

Cyclic Organic Compounds
Organic compounds can exist as linear structures, branched structures as well as rings.  For example cyclopentane (C5H10)

Draw the structural formula, condensed formula and line drawing for cyclopentane:





Classes of Organic Compounds
Hydrocarbons:
A hydrocarbon is an organic compound that only contains __________ & __________ atoms.

There are 3 basic types of hydrocarbons:
1.  
2. 
3.  

Alkanes
Alkanes are hydrocarbons in which all the bonds between atoms are ____________ bonds. 

Alkanes are known as saturated hydrocarbons.  They are called this because:

The simplest alkane is:
Draw the structural formula for the simplest alkane:



Cyclic Alkanes
The simplest cycloalkane is cyclopropane (C3H6).  Draw the structural and line drawing for this molecule.



Alkyl Groups:
Not all alkanes are linear or cyclic, they can also have groups that branch off of them.  When branching occurs in a hydrocarbon the branching group is called an:_____________________


Alkenes:
Alkenes are hydrocarbons that contain at least 1 _____________________ between carbon atoms. 

Alkenes are an example of an ____________________ hydrocarbon.

The simplest alkene is ethene (C2H4).  Draw the structural formula for ethene. 

Alkynes:
Alkynes are unsaturated hydrocarbons that contain at least 1 _____________________ between carbon atoms.   These are very rare in nature.

The simplest alkyne is ethyne (C2H2).  Draw the structural formula for ethyne. 



Alcohols:
Alcohols are organic compounds that contain a ______________ (-OH) group.  For example, ethanol, the organic compound found in alcoholic drinks.  
Draw the structural formula for ethanol:



Ethers:
Ethers are a class of organic compound defined by the presence of an ______________ atom bound between 2 _______________ atoms.   For example methoxymethane (C4H10O).  
Draw the structural formula for methoxymethane:



Aldehydes & Ketones
Aldehydes &ketones are defined by the presence of a ______________ group which is  a carbon atom double bonded to an oxygen atom (-C=O).  
The difference between an aldehyde and a ketone is:

Draw structural formulas for one aldehyde and one ketone:



Carboxylic Acids:
Carboxylic acids are defined by the presence of a ______________ group (-COOH)  which contains a carbon atom double bonded to one oxygen atom and single bonded to a hydroxyl group.  For example, propanoic acid.  
Draw the structural formula for propanoic acid:




Esters
Esters are a class of organic compound similar to _________________ but the hydrogen atom of the hydroxyl group is replaced by an _______________group, for example methyl butanoate.
Draw the structural formula for methyl butanoate.


Amines & Amides
Amines and amides are characterized by the presence of _____________________ atoms.

Amines have one nitrogen atom bound to one or more_____________________.
Amides contain a nitrogen atom bound to a _____________________________.
Draw the structural formulas for ethanamine and N-methylbutanamide:





	Organic Compound Class
	Characteristic

	Alkane
	

	Alkene
	

	Alkyne
	

	Alcohol
	

	Ether
	

	Aldehyde
	

	Ketone
	

	Caroxylic Acid
	

	Ester
	

	Amine
	

	Amide
	


Isomers:

Consider a molecule with the molecular formula C2H5.  Draw an example of a molecule with this formula:


Try to draw another molecule with this same formula but with the atoms organized differently.



Isomers are two or more compounds with the same ______________ formulas but that differ in their_________________________.

Structural Isomers:

Structural isomers are two (or more) different molecules that have the same molecular formulas but have the atoms joined together in different ways.
Draw 2 structural isomers with the formula C4H10:




Structural isomers may have the same composition but the difference in structures leads to differences in ____________________ such as boiling point.


Stereoisomers:
Circle the differences in the 2 molecules below:


Stereoisomers typically occur in ____________.  These types of isomers have the same molecular formula and organization of atoms but they differ in their 3-D arrangement of the atoms.

Draw the structural formulas and 3-D configurations of cis-2-butene and trans-2-butene:






cis = prefix when the alkyl groups are on the ____________________ of the double bond.

trans = prefix when the alkyl groups are on the ____________________ of the double bond. 
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