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Before you begin . . .

On your question sheet is a chart of the molecules you are going to construct today using the program eChem. You can fill in the names for the straight chain alkanes right away. The rest can be filled in as you create your models and go through the worksheet.
Get Ready, Get Set . . . CONSTRUCT!

Even though we will be working with alkanes, I’m sure you’re curious about the carbon atoms used in alkenes (C=C) and alkynes (C(C). Take a few minutes to experiment with the alkene (sp2 Trigonal) and alkyne (sp Linear with the triple carbon bond C(C) carbon atoms now.  We won’t worry about the allene double double carbon atom C=C=C this year (the bottom right sp Linear choice). 
Remembering the skills you learned in the tutorial, use eChem to create the first ten alkanes – EACH MOLECULE MUST BE STARTED FROM THE “BUILD A NEW MOLECULE” OPTION - ALSO BE SURE TO SAVE EACH ONE (File ( Save Molecules As…”alkane name.alc”). Don’t forget the .alc extension!

BUTANE . . . AND BEYOND!
This seems easy enough, doesn’t it? But wait – when we get to butane where do we put the fourth carbon atom??? Experiment with carbon placement (using the “Delete” function makes this easy), you should be able to form the isomer 2-methyl propane (we’ll talk more about these later, but just briefly isomers are molecules with the same number of carbon atoms and the same types of bonds but different configurations) and this awkward looking version of butane.  eChem is a little picky, so you have to click “Build a new molecule”, name it 2-methyl propane, and then rebuild it. Please save your molecule (don’t forget to include the .alc extension!) - we’ll come back to it in a minute.
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Butane is a straight chain alkane, meaning it is organized in the zig zag  (           ) configuration illustrated below. Don’t forget to put H atoms on yours – I only left them off so you could see the carbon atoms better!

Play with the 5 and 6 carbon molecule and see how many isomers you can make with each, then carry on building and saving the straight chain alkanes until you’ve reached 10 carbon atoms.

eChem can do MORE?!!

As you just learned, the carbon atoms in a hydrocarbon can be arranged in multiple ways, but why does it matter where we attach the fourth carbon atom in butane? And why would chemists change the name because of one little bond? Click on the “Analyze” button, select “Some Molecules” radial button and click OK. You should see a list of all your molecules, but for now just check the boxes beside “Butane” and “2-methyl propane”. 
The “Analyze” spreadsheet should come up, with butane and 2-methyl propane along the side. From the drop down menus at the top choose “Atom count”, you should now see 14.0 next to both molecules and another drop down menu will appear in the next column. 

Choose “Carbon Count” for the next column and “Boiling Point” for the one after that. What do you notice??
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Once you’ve got your three columns of data, I’d like you to print out your table to hand in. 

Print . . . HOW??!!
Here’s a chance to show off those computer skills of yours. Please follow these steps to print out your table:

1. Press the “Print Screen” button on you keyboard (it should be close by the F12 button in the top row)
2. Open Word and click “Edit ( Paste”

3. You can resize and print now, or if you’d like to be fancy . . . 

4. Crop you image using this button [image: image2.png]


 , grab the handles around the image to crop, then print.

ALKANE ANALYSIS
Using the procedure outlined above, I’d like you to create a table of all your straight chain alkanes (refer to the table on your question sheet). This time only the “Carbon Count” and “Boiling Point” property columns are needed. 
To print out the entire table you might need to use the “Print Screen” method twice to capture all the data. Please hand in your table with your question sheet!

	# of C atoms
	# of H atoms
	Alkyl Group
	Prefix
	Straight Chain Alkane

(prefix + “ane”)
	Molecular Formula
	Alkene

(prefix + “ene”)
	Alkyne

(prefix + “yne”)

	1
	4
	methyl
	meth
	methane
	CH4
	There is more to the naming of alkenes and alkynes because the location of the C=C or C(C bond needs to be communicated. We will cover this in a later lesson



	2
	
	ethyl
	eth
	
	
	

	3
	
	propyl
	prop
	
	
	

	4
	
	butyl
	but
	
	
	

	5
	
	pentyl
	pent
	
	
	

	6
	
	hexyl
	hex
	
	
	

	7
	
	heptyl
	hept
	
	
	

	8
	
	octyl
	oct
	
	
	

	9
	
	nonyl
	non
	
	
	

	10
	
	decyl
	dec
	
	
	


1. Carbon is a non-metal and forms covalent bonds (bonds that share electrons) with other atoms. It often bonds with hydrogen to form hydrocarbon chains. Using Lewis dot representations explain why carbon creates four bonds and hydrogen forms only one.

2. What is different between propane, propene, and propyne? How are they similar?
3. Explain why the molecules “methene” and “methyne” do not exist.
4. Look at the “# of C atoms” and “# of H atoms” columns in your table. Do you see a pattern? Can you create a formula for the number of hydrogen atoms to carbon atoms in alkanes (hint: let the number of C atoms be n)?

5. Using the “Visualize” and “View” buttons look at multiple molecules at once. Try using different model representations on the same molecule. For each representation consider what it tells you about the bonds, atoms and structures and list the benefits and drawbacks of each model:

	
	Benefits
	Drawbacks

	Space Fill
	
	

	Ball and Stick
	
	

	Wireframe
	
	


6. Butane and its isomer 2-methyl propane have the structural formulas written below (another way to represent molecules!). Write the name and molecular formula below each and briefly summarize how these two molecules are similar and at least two ways in which they are different.


CH3CH2CH2CH3



      CH3








       |









CH3CH2CH3
7. Using the analysis of alkanes, draw a graph of the boiling points and carbon count:
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	        1            2           3           4           5           6            7           8           9        10    

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


8. What pattern do you see above? How does the carbon count influence the boiling point of alkanes?
9. Based on the boiling point of pentane, is it a gas, liquid or solid at room temperature (20OC)? What other alkanes would be in the same physical state at room temperature? Explain your answer. 
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