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Browser Requirements.  The visualization tools work with Internet Explorer, Netscape Navigator, and Mozilla, running on the Windows or Macintosh platform.  In order for the tools to work, both Java and Javascript must be enabled in the browser.  The main website tests whether Java and Javascript are enabled and advises the user accordingly.
Conformations and Sterics.  The ethane structures are the first use of these Visualization Tools in the first semester organic chemistry class at Centre College.  These structures are introduced when we begin discussing alkane conformers and their relative energies.  This page has buttons to highlight steric interactions for eclipsed conformer, as well as buttons to highlight gauche interactions in the staggered conformer.  One animation shows the interconversion between staggered and eclipsed conformers.  The second animation (from a molecular dynamics calculation) shows more realistic random movement of the molecule.

There are four different conformers shown for butane, including the anti conformer, the gauche conformer, and two different eclipsed conformers.  Each of these structures is shown along with buttons to highlight different steric interactions for that conformer.  A pop-up window shows the structure with different torsional angles, along with a coordinating graph to show the relative energies associated with the different torsional angles.  A second animation displaying more realistic random motion is also available for butane.
The cyclohexane page displays the chair, boat, and twist boat conformers.  There are buttons with each structure to highlight significant steric interactions and/or structural features.  The chair conformer has buttons to highlight the axial and equatorial atoms.  The boat conformer has a button to highlight the flagpole hydrogens.  All three structures have buttons to rotate the structures so that it is easy to tell that cyclohexane is staggered at all positions, while the boat is eclipsed at all positions.  The animations on this page include the chair to boat transformation as well as the chair to chair transformation.  In the chair to chair animation, one of the atoms is highlighted to draw attention to the fact that it changes from being axial to being equatorial as a result of this series of bond rotations.
This page initially loads unsubstituted cyclohexane, in order to highlight the axial hydrogens on one side of the ring.  There are links to all six stereoisomers of disubstituted cyclohexane.  When the links are chosen for a particular stereoisomer, the text and buttons change in order to highlight the important steric interactions in that structure.
Stereochemistry – The first stereochemistry tutorial uses a structure with a single stereogenic center, explaining priority rules.  It includes a link to show labels on the atoms which correspond to their Cahn-Ingold-Prelog priorities.  There is a second example which allows students to practice the skills they just learned, and a third example with two stereogenic centers in the molecule.  

The second stereochemistry tutorial shows two enantiomers of the same compound with a single stereogenic center.  The structures are arranged with the two in-plane groups lined up and students are challenged to line up all four groups.
The third stereochemistry tutorial shows all four stereoisomers of a compound with two stereogenic centers.  The structures are arranged to emphasize the fact that the four stereoisomers are composed of two pairs of enantiomers.  Students are alerted to the diastereomeric relationship between the other pairs of structures.  There is a link to another page showing the different stereoisomers of a compound which has the same three groups attached to the backbone.  On this page, there are links to highlight the symmetry in the meso compound.

Reaction animations.  The first reaction tutorial is for the SN1 reaction.  Upon loading of the page, the first step of the reaction occurs spontaneously.  There are buttons to allow the user to replay that step in full or a bit at a time.  There are also buttons to show the two alternative possibilities for the second step, leading to racemic product.

The second reaction tutorial is for the stereochemically more complex SN2 reaction.  Students can view the reaction from whatever direction makes the most sense to the student in order to fully understand the inversion of stereochemistry which occurs as this reaction proceeds.  Sometimes moving the model around helps a student understand the shape and relative positions of the groups better.  
The third reaction animation is for the E1 reaction, which follows the same first step as the SN1 reaction.  The second step shows the production of the alkene product.  There is only one choice for this second step, since it is less stereochemically complex than the SN1 reaction.

The final reaction animation corresponds to the E2 reaction.  The anti-periplanar arrangement of the reacting atoms is often very difficult for students to grasp.  Being able to move the structure around as the reaction is proceeding helps students to understand the stereochemistry of this concerted reaction.

Creating these tutorials.  The HTML for these pages was written using CoffeeCup HTML editor (reference).  Text editors (e.g., Notepad) or HTML authoring software could also be used.  The CoffeeCup HTML editor expects that webpage authors will be writing and editing HTML tags directly, and it facilitates that task by making appropriate tools available.  Text editors have no special HTML authoring tools.  Dreamweaver, by contrast, assumes that authors do not want to see the HTML code.  The creation of buttons and scripts to interact with molecules is easiest when the webpage author works directly with the HTML code.  CSS was used to arrange the layout of the molecules, buttons, and accompanying text.  Interactivity was added by the use of JavaScript.  Jmol.js handles most of the interactions with the applet.  (ref)
The molecular models shown in these tutorials were created using Chem3D or Spartan.  The animations were created using Chem3D, exporting the structures in the xyz format.  Other molecular modeling software should work; most of these programs export files in the pdb or xyz format (used by Chime).  Jmol accepts a wider variety of formats.  (http://jmol.sourceforge.net/#How%20to%20cite%20Jmol)
