Monthly Report:  Procedures, Purpose, and Results

IMA Experiment Conducted by Stas.


To each reactor was added a solution containing: 5g Yb(OTf)3, 9g H2O, 4.5g CaCl2, 2.5g MgCl2, and 0.1g DTAB.  Each reactor was then cooled to –57(C followed by the addition of 5mL of IB.  After a period of 2 hours one reactor was quenched with 10mL of THF/H2O (50:50 vol:vol) and to the remaining reactors was added and additional 5mL IB.  This process was continued until the last remaining reactor was quenched.  Polymer separation consisted of extraction with hexane followed by drying over MgSO4.  Samples were purified by column chromatography in which the packing material consisted of neutral silica and the mobile phase was hexane.

Purpose:  To prove livingness of the Yb(OTf)3 reaction.

Results:  Stas says that the results are good showing living behavior.

Yb(OTf)3/Cumyl Chloride Experiment


Cumyl chloride was first synthesized by the hydrochlorination of (-methylstyrene.  This resulted in essentially quantitative conversion of the starting alkene to the tertiary chloride.  To a reactor was added 0.1g DTAB, 5g Yb(OTf)3 dissolved in 5g H2O, and 30g of a solution consisting of 23.6 LiCl, 3.6 MgCl2, and 72.8 H2O by weight percent.  Next the reactor was cooled to –57(C and 10mL of IB was added.  Finally 0.22g cumyl chloride dissolved in 5mL hexane was added to the reactor.  The reaction was allowed to proceed for 8 hours.  Polymer separation consisted of polymer extraction with hexane and removal of soap with methanol/H2O followed by drying over MgSO4. 

Purpose: To see whether the use of the cationogen is necessary or not.

Results:  No polymer was yielded.  

BF3.Et2O/Cumyl Alcohol Experiment


To a reactor was added 0.4g DTAB and 60g of a solution consisting of: 23.6 LiCl, 3.6 MgCl2, and 72.8 H2O by weight percent.  Next the reactor was cooled to –60(C after which 10mL IB and 0.22g cumyl alcohol were added.  Finally, 4mL BF3 was added slowly to the reactor with stirring resulting in the formation of an opaque emulsion. The reaction was allowed to proceed for 8 hours.  Polymer separation consisted of polymer extraction with hexane and removal of soap with methanol/H2O followed by drying over MgSO4.

Purpose: Try and repeat a reaction similar to that of Sawamoto.

Results:  The product had a large Mw/Mn = 5 and consisted of oil and high MW PIB, see figure 1.

BF3.Et2O/di-Cumyl Alcohol Experiment


To a reactor was added 0.4g DTAB and 60g of a solution consisting of: 23.6 LiCl, 3.6 MgCl2, and 72.8 H2O by weight percent.  Next the reactor was cooled to –60(C after which 10mL IB and a solution of 0.1g di-cumyl alcohol dissolved in 10mL CH2Cl2 were added.  Finally, 4mL BF3 was added slowly to the reactor with stirring resulting in the formation of an opaque emulsion. The reaction was allowed to proceed for 4 hours.  Polymer separation consisted of polymer extraction with hexane and removal of soap with methanol/H2O followed by drying over MgSO4.

Purpose:  Test difunctional initiator.

Results:  The product had a large Mw/Mn = 5 and consisted of oil and high MW PIB, see figure 2.

BF3.Et2O Experiment


To a reactor was added 0.4g DTAB and 60g of a solution consisting of: 23.6 LiCl, 3.6 MgCl2, and 72.8 H2O by weight percent.  Next the reactor was cooled to –60(C after which 10mL IB was added.  Finally, 4mL BF3 was added slowly to the reactor with stirring resulting in the formation of a slightly opaque emulsion. The reaction was allowed to proceed for 4 hours.  Polymer separation consisted of polymer extraction with hexane and removal of soap with methanol/H2O followed by drying over MgSO4.

Purpose:  To see whether tertiary alcohol is necessary.

Results:  It appears as if no polymer was yielded.

BF3.Et2O.Cumyl Alcohol Experiment


To a reactor was added 0.4g DTAB and 60g of a solution consisting of: 23.6 LiCl, 3.6 MgCl2, and 72.8 H2O by weight percent.  Next the reactor was cooled to –60(C and10mL IB was added.  Finally a solution of 0.22g cumyl alcohol dissolved in 1.5mL BF3.Et2O was added slowly to the reactor with stirring resulting in the formation of an opaque emulsion. The reaction was allowed to proceed for 4 hours.  Polymer separation consisted of polymer extraction with hexane and removal of soap with methanol/H2O followed by drying over MgSO4.  

Purpose:  To distribute an equal number of initiating species into every micelle.  

Results:  No polymer was yielded.  Instead two peaks most likely corresponding to cumyl alcohol and dicumyl ether are present, see figure 3.  I will try and use IR and 1H NMR to confirm this. 

