INTRODUCTORY ORGANIC CHEMISTRY

Introduction

Organic chemistry is the study of carbon compounds excluding carbon monoxide, carbon dioxide and carbonates.  Carbon atoms usually form four bonds.  They have the unusual property of being able to join with other carbon atoms to form chains.  This is known as catenation.

Organic chemicals occur in series such as alkanes, alkenes, alcohols and halogenoalkanes.  These series are known as homologous series.  
All the compounds in a particular homologous series have the same general formula and similar chemical properties.

Nomenclature
There are two components to the name of an organic compound.  
The first part of the name is given based on the number of carbon atoms in the molecule.  

First part of name         

	Number of C atoms
	Name

	1
	Meth-

	2
	Eth-

	3
	Prop-

	4
	But-

	5
	Pent-

	6
	Hex-

	7
	Hept-

	8
	Oct-

	9
	Non-

	10
	Dec-


The second part of the name is given according to which homologous series they belong.  Alkanes always have name endings of  -ANE.  
The part of the molecule that determines which group it is a member of, is called the functional group.

Second part of name     

	Functional group
	Name of group
	Name ending

	

	Alkene
	-ene

	

	Chloro
	Chloro-

Placed at front

	

	bromo
	Bromo-

Placed at front

	

	Iodo
	Iodo-

Placed at front

	

	Alcohol
	-ol

See note below

	

	Aldehyde
	-al

	

	Ketone
	-one

	

	Carboxylic acid
	-oic acid


If a molecule contains an OH group, it will end with the name –ol.  

If it contains another group, such as a carboxylic acid, the alcohol is named as hydroy-  in front on the name, and the  -oic acid at the end.

Rules for naming simple organic compounds
(i) Identify the longest “straight” carbon–chain (backbone).

(ii) Number the carbon-chain from the end with the most functional groups attached. (Some functional groups, like –COOH, must be the first carbon atom, if possible).
(iii) List the functional groups in alphabetical order, each prefixed by the number(s) of the carbon atom in the backbone to which it is attached. Dashes separate numbers and words. 
 EQ \s\up30(e.g.)          
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2 - methylpentane  

CH    C   CH   CH  

Br   Cl  

2  

CH  3  

2   3  

2 - bromo - 1 - chloro - 2 - methylbutane  


(iv) Some groups appear at the end of a name. Numbering here starts from the end of the chain which is nearest to one of these groups:

e.g. CH3CHBrCH(OH)CH3  is     3-bromobutan-2-ol
Examples
propan-2-ol             


CH3CH(OH)CH3  
 

the dash - separates numbers and words. 

2,5-dimethylheptane                    
       C2H5    CH3 
                                      
        |           | 
                             
   
 CH3CHCH2CH2CH2CH3 

1-bromo-2-chloroethane 

CH2Cl-CH2Br    
But-1-ene 



CH3 - CH2 - CH= CH2 

1,2-Dibromopropane 

CH3CH(Br)CH2Br

numbers are separated by commas
Types of formulae

The empirical formula of a substance shows the simplest ratio of atoms in the compound (e.g. for alkenes, CH2), while the molecular formula shows the actual numbers of atoms of each element in one molecule (e.g. C4H8 for butene).

The semi-structural formula of a compound shows the order in which the atoms are bonded together in one molecule of the compound: from it one must be able to work out all the atoms to which each particular atom is bonded (e.g. CH3CH2CH=CH2 for but-1-ene; CH3CH=CHCH3 for but-2-ene).
The structural formula shows both the relative placing of the atoms, and the number of bonds between them:



 EMBED Word.Picture.8  


The skeletal formula is a simplified version showing bonds between C atoms and any functional groups, but omitting other C and H atoms. Each end of each line in the main skeleton shows a C atom, but a bond to a functional group does not end in a C (e.g. C—Br becomes —Br, and C—OH becomes —OH, while C—CH3 becomes —  ).   Examples:





butan-2-ol

    4-bromo-2-methylpent-2-ene
A general formula is used to represent members of a homologous series.


e.g.
alkanes CnH2n+2  or CH3(CH2)xCH3


primary alcohols CnH2n+1OH  or CH3(CH2)xOH.

Each member of a homologous series differs from the next by one CH2 group:

Using of Organic Chemicals

Many organic chemicals and reagents used in their reactions have properties that mean they need to be handled with care.  

The dangers presented by these chemicals such as flammability, being irritant or being carcinogenic, are called hazards. 

When these materials are handled, the likelihood of the hazards they present being realized is called the risk.  
In a practical using hazardous chemicals, the likely dangers and how they can be minimized is carried out in a risk assessment.  
Ways in which risk can be minimized include;
· Working on a smaller scale

· Taking specific precautions or using alternative techniques

· Use an alternative procedure that involves less hazardous substances
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2-bromo-1-chloro-2-methylbutane












_1026754058.unknown

