These are the reactions that need to be run for the preliminary paper:
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The cyclohexanol reaction products would then be subjected to bromination to determine if cyclohexene is generated or not.  If dibromocyclohexane is observed, it can only becoming from cyclohexene.  This would provide some insight into the missing mass issue.

These reactions need to be run with FeCl3 with fresh PEDOT-FeCl3 and recharged PEDOT-FeCl3 for the larger papers.
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It would also be worth it to run triphenyl methanol with FeCl3.  Preliminary results seem to suggest that it is reduced to triphenyl methane by the PEDOT.  However, it is not known whether or not this is just normal, trityl cation chemistry.  So, running the reaction in benzene or toluene with FeCl3 should help us to investigate that.

Other variables that will be explored for the larger papers are:

Adding water


To both reactions.  

Perhaps, if enough water is added, it will convert the carbocation back to the alcohol.  This, if correct, would shut down the acid catalyzed by-products.  That includes the Friedel-Crafts reactions.  Alternatively, we may find that the water is the cause of the acid catalyzed by-products.  In this case, adding water to the Friedel-Crafts reactions may get some of the more stubborn alcohols to work.  

Adding magnesium sulfate


To both reactions

The possibility exists that the sodium bicarbonate in the oxidation reactions is actually acting as a desiccant, and not a proton absorber.  If this is the case, then adding magnesium sulfate should have the same effect.

Adding dimethyl sulfide


Results from Nick suggest this has the same effect as sodium bicarbonate.

Adding anisole

Only to the oxidation reactions.  This, would trap the cation, in principle, instead of preventing its formation (which the bicarbonate does).  This would allow for another probe for the oxidation vs. cation formation.

Changing the solvent


Nonane



For the oxidations

The higher temperatures would allow us to investigate what effect temperature has on the carbocation formation vs. oxidation competition.

Anisole

For the Friedel-Crafts reaction only.  

Temperature changes


The following variable temperature experiments should be done



All solvents at room temperature



All solvents at reflux

All solvents at or close to the refluxing temperature of the solvents with a lower boiling point. (i.e. Toluene at refluxing benzene temperature)

These reactions would ideally be run with one alcohol from each group of alcohols.  That is providing that all the benzylic alcohols give similar results, and allylic the same…etc.

There are also some other, special, reactions that ought to be investigated.  These would be part of a much larger paper, and possibly, some of them, could even be stand alone papers on their own.

They are:

Pinacol rearrangements, steroid-like zipping, intramolecular Friedel-Crafts reactions, Friedel Crafts reactions with: acid chlorides, anhydrides and esters, reactions with ketones, aldehydes, other diols and halogenated compounds and finally investigating the polymer’s affect on Diels-Alder reactions.  It would also be well worth it to take a portion of the polymer and keep re-using it until activity is observed to change.  Based on the fact that when I used ~35mol% of PEDOT in a Friedel-Crafts reaction all the alcohol disappeared, and when I used 4mol%, there was unreacted alcohol, I suspect it to be able to be re-used between 3 and 5 times before a drop-off in activity is observed.  If this drop-off is NOT observed after 10 runs, then I think it is worth it to investigate the possibility that the polymer is catalytic and 4mol% is just not enough to get good conversion overnight.  We should also set aside 2 eq. of the polymer and leave one open in the back of the hood and one protected under nitrogen or argon for one week, and then see if there is different activity.

Other, special alcohols I think we should eventually go back to are:


[image: image21.wmf]O

H



 EMBED ISISServer  [image: image22.wmf]O

H


This is because they are tertiary, so, oxidation is impossible.  It would also be interesting to see if it is just the benzylic type alcohols that are giving the reduction product.  If it does give the reduction product, it will allow us to explore the competition between reduction and elimination.  Hopefully, a non-tertiary alcohol could be found where we can investigate all possibilities, oxidation, reduction, elimination, and Friedel-Crafts.  

Another thing we need to try is to make a fresh batch of the FeCl3-PEDOT.  A very large batch.  The batch will then be split in half

first ½:

Run a very large scale oxidation of 1-naphtylmethanol.  Performing this reaction on a very large scale should allow for the isolation of 1-methyl naphthalene.  This would determine once and for all whether or not this is where the missing mass is going.  If 1-methyl naphthalene accounts for the missing mass in the oxidation reaction, then, it can be extended to the missing mass in benzyl alcohol becoming toluene.  

The PEDOT would then be recharged by washing with water, ethanol, ether and then chloroform.  Then, it would be recharged using 3.0eq. of FeCl3
After recharging, and washing, both the oxidation on the same alcohol, and a Friedel-Crafts reaction using benzyl alcohol will be run.

second ½

Run a very large scale oxidation of benzyl alcohol.  Then recharge the polymer by washing with ethanol, ether and then chloroform.  Then recharge using 1.0eq. of FeCl3.  

After recharging and washing, both the Friedel-Crafts on the same alcohol and the oxidation on 1-naphtylmethanol will be run.
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