Building Molecules Using Ball-and-Stick Models

Today we’ll be building ball-and-stick models of a few simple amino acids. Follow these instructions carefully, and fill in the questions as you go along.

	Ball model color code

	Carbon
	Black

	Hydrogen
	Yellow

	Oxygen
	Red

	Nitrogen
	Blue

	R-group
	Orange




General Amino Acid Structure
1. Begin by obtaining one carbon atom. This will serve as the central carbon in your amino acid.
2. To your central carbon, add another carbon atom, and a nitrogen atom. The carbon you just added is the base of your carboxyl group while the nitrogen is the base of your amine group.
3. To the carbon that is the base of your carboxyl group, add two oxygen atoms, one of which should be connected by a double bond.
4. To the oxygen bound by a single bond, add a hydrogen atom.
5. To the nitrogen atom that is the base of your amine group, add two hydrogen atoms to complete the group.
6. Now, hold your model so that the carboxyl group is on your right, and the amine group is on your left, both of them facing towards you from the central carbon atom. There should be two empty holes on the carbon atom, both facing away from you with one on top and the other on the bottom.
7. Into the bottom hole that’s facing away from you, insert the orange ball which we are using to represent the general R-group.
8. Finally, insert a hydrogen into the last remaining hole in the central carbon atom.

You have now completed your first ball-and-stick model! This is the model for the general amino acid structure, and we will soon go on to construct a few basic R-groups that you will then insert in place of the orange R-group ball to make more specific amino acids.
Be sure you don’t disassemble this piece until you are completely done with this activity.
Before we move on, a few questions…

Below, draw the Lewis structure of the general amino acid that you have just built. 







Sometimes amino acids are shown with neutral charges on both the amino group and the carboxyl group, other times they are shown with a positive charge on the amino group and a negative charge on the carboxyl group, making the molecule overall neutral. When the amino acid is marked with no charges, it’s called the standard form amino acid, and when it’s marked with opposite charges on either side, it’s called a Zwitterion. 

Above you should have drawn the standard form amino acid. Below, draw the Zwitterionic form with an arrow showing the movement of the hydrogen atom that creates the charge. 









Now to build some more specific amino acids…

Glycine
1. Simply replace the orange R-group on your amino acid with a hydrogen atom.

You now have a ball-and-stick model of glycine! 

Based on your model, write the molecular formula for glycine using the form CxHyNOz






Alanine
1. Without disassembling your glycine model, obtain a carbon atom which will be the base of your new alanine group.
2. Now fill three of the holes in the carbon with hydrogen atoms.
3. Finally, using the remaining hole in your alanine-group carbon, connect your assembly in place of the serine group on your amino acid (you no longer need the serine group).

You now have a ball-and-stick model of alanine!

Based on your model, write the molecular formula for alanine using the form CxHyNOz



Serine
1. Without disassembling your model of alanine, obtain an oxygen atom, and connect one hydrogen atom to it. 
2. Now, remove one of the hydrogens from your alanine group, and in its place insert your oxygen assembly.

You now have a ball-and-stick model of serine!

Based on your model, write the molecular formula for serine using the form CxHyNOz





Threonine
1. Without disassembling your model of serine, obtain a carbon atom and attach three hydrogen atoms to it.
2. Now, remove one of the hydrogens that is attached to the carbon in your serine group, and replace it with the assembly that you just created. 

You now have a ball-and-stick model of threonine!

Based on your model, write the molecular formula for threonine using the form CxHyNOz




Leucine
1. Without disassembling your threonine group, obtain two carbon atoms and attach three hydrogens to each of them.
2. Now, on your threonine R-group, remove two of the hydrogen atoms from the terminal carbon (the one furthest from the center of the amino acid, it should have originally had three hydrogens attached).
3. In the places where you removed he hydrogens, add the two carbon-hydrogen assemblies you just made.
4. Finally, remove the alcohol (-OH) group from the R-group assembly, and replace it with a hydrogen. 

You now have a ball-and-stick model of leucine!

Based on your model, write the molecular formula for leucine using the form CxHyNOz
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