Summary of Experimental Data/Findings

Triflic Acid Polymerization:


From reactions I have carried out it has been shown that triflic acid does not initiate the living polymerization of IB even at temperatures as low as –100(C.  Secondly I have shown that this reaction (oligomerization) is quick with no apparent increases in conversion (70% maximum) or Mn even within small time frames of 15-30 minutes.  Thirdly, the molecular weights produced from these reactions correspond well with those for the low molecular weight component yielded from the Yb(OTf)3 system.  Thus, the argument that triflic acid impurities form this low molecular weight material is reinforced.  Finally, I have shown that amine functionalization is difficult if not impossible.  From literature searches that I have conducted it seems that the t-butyl triflate does not exist as a covalent species since even the styryl analogue has yet to be observed spectroscopically even at temperatures as low as –80(C.

Yb(OTf)3 Emulsion Polymerization:


Stas has demonstrated that this system can yield polymer.  Furthermore, Stas has shown that fresh Yb(OTf)3 yields higher molecular weight materials although the rate of polymerization is actually faster when recycled Yb(OTf)3 is used.  This can be seen by comparing data from reaction 5 to that for reactions 2 and 6.  Furthermore, Stas’ data is very consistent with only minor deviations in Mn from one reaction to another ((100 g/mole).  From our first IMA experiment, which I conducted under Stas’supervision, we have shown that this system possesses living behavior.  Stas and I also ran several reactions which involved the use of DtBP and showed that the proton trap can eliminate the low molecular weight component of the product mixture and help narrow the Mw/Mn of the high molecular weight component.  We have also found high molecular weight materials present in the emulsion waste (>10k).  Unfortunately, attempts of my own to replicate many of these experiments have ended in failure.  Even when I attempted similar reactions where the only change was in the identity of the salts used as antifreezing agents I have failed to produce product.  

BF3.Et2O Emulsion Polymerization:

I have conducted several preliminary experiments using BF3.Et2O and cumyl alcohols as the initiating species in the emulsion polymerization of IB.  Thus far all reactions have resulted in low yields of products will ill-defined Mw/Mn.  It seems that the use of a cationogen is necessary for the production of polymer.  However, the dispersal of this cationogen must be such that every micelle contains an equal amount of carbenium ion generating species.  It also appears that this problem is exacerbated by the low solubility of the alcohols in IB and their tendency to freeze and precipitate to the bottom of the reactor as they are dropped into the emulsion system.  The use of cumyl chloride previously dissolved in IB may solve these problems.  It is interesting to not that in the preliminary reactions that I have run the concentration of water I have used is many magnitudes of order higher than that of Sawamoto.  If I can solve the distribution problem of initiating species this polymerization could have great potential.
