Chemistry 11 Enriched

Unit VIII

Reference p. 401-409


Problem Set 8.1  Alkanes

Organic chemistry is the study of carbon and its compounds.  The chemistry of carbon is so diverse that there are more compounds made with carbon than there are from all other elements combined.  These compounds are the foundation for our lives and all other living things.  

The simplest of these compounds are made up from only carbon and hydrogen.  They form a class of compounds called hydrocarbons.  As we look at the fundamentals of these compounds, we will learn many of the techniques that will apply to almost all carbon compounds.

Alkanes are a specific group of carbon compounds which have a general empirical formula of CnH2n+2.  For example, C2H6 is an alkane, as are CH4 and C3H8, etc.  These compounds can become very large, with hundreds of carbons.  All of the carbons in alkanes are bonded to four things and thus the geometry is such that the bond angles are 109.5 o and the hybridization is sp3.

If the structure of the alkane is such that all of the carbons are in a line, the naming is as follows:  (note that in each diagram, the darkly shaded molecules are carbons, whereas the light coloured ones are hydrogens)
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a)
CH4
methane


b)
C2H6
ethane
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c) 
C3H8 propane


d)
C4H10 butane

As you can see, the chains just get longer, with an additional carbon added each time.  Notice also, that all of the middle carbons have two hydrogens attached and the two end carbons have 3 attached (this explains the 2n + 2 formula)
the rest of the names you should know are:

	number of carbons
	name of compound

	1
	methane

	2
	ethane

	3
	propane

	4
	butane

	5
	pentane

	6
	hexane

	7
	heptane

	8
	octane


Branching can also occur for these compounds, however, which makes the naming a little more complex.  The names of any branched alkanes are based on the longest chain.  Once you have determined the longest chain, the carbons are numbered starting at the end which yields the lowest numbers.  Take the following example:


In this case, the longest chain is four carbons, so the name is based on butane.

We could number the carbons from either end, but notice there is a branch which contains one carbon (a methyl group) attached at either carbon 2 or carbon 3 depending on which end you begin counting from.  Since the number 2 is lower than 3, the method which has the branch on carbon number 2 is used.

In this case, this alkane is called 2-methyl butane.

The 2 refers to the carbon which it is attached to, methyl indicates how long the branch is and butane shows how long the longest chain is.

Other branch names are related to the number of carbons in the branch.  Here is a list.

	# of carbons in branch
	name of branch

	1
	methyl

	2
	ethyl

	3
	propyl

	4
	butyl


If more than one branch is on a chain, they must both be labeled.  For example:


In this case, it does not matter which end we number from, since in both cases we end up with a methyl branch on carbon number 2 and 3.

This compound is called 2,3-dimethyl butane

The 2 and 3 show the location of the branches on the longest chain, the dimethyl shows that both branches are methyl and the butane shows how many carbons in the longest chain.

(Note that there are hydrogens partly “hidden” by carbons 1 and 3 in the diagram)
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8.1	For each of the following names, draw the compound.


	a) 2-methyl propane		b) 3-ethyl pentane		c) 2,3-dimethyl pentane


	d) 2,2-dimethyl butane		e) 2-methly-3-ethyl pentane	f) 3,3-diethyl hexane





8.2	For each of the following compounds there is an error in the name.  Sketch the molecule, find the error and give the correct name of the compound.


	a) 2-ethyl butane			b) 1-methyl propane		c) 4,4-dimethyl hexane





8.3	Sketch the compound based on the description, and then give the name.


	a) a compound with a 6 carbon chain, with a branch on the 2nd carbon which is one carbon long.


	b) a compound with a 5 carbon chain, with a branch on the 2nd carbon which is two carbons long.


	c) a compound with a 4 carbon chain, with a branch on the 3rd carbon which is one carbon long.


	d) a compound with a 6 carbon chain, with two branches one on the 6th carbon which is 2 carbons long, and one on the 4th carbon which is 2 carbons long.


	e) a compound with a 8 carbon chain with two branches, both on the 5th carbon one is 4 carbons long the other is 3.
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