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1.4: Cyclic Olefins

Polyolefins are usually made from olefins by tethering one alkene unit to the next, trading in a pi bond within a monomer for a
single bond between two repeat units. However, there is another approach that converts cyclic alkenes into polymers. This
approach is reminiscent of the ring-opening of cyclic esters and amides.

For example, imagine a cyclopentene ring opening up at the double bond and reaching out to join with other rings on either side of

O — U,

A series of cyclopentene rings that joined together in a row would look something like this:

We would probably draw it in the usual zig-zag conformation.
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This act of taking a cyclic alkene, splitting open its double bond, and knitting it together with other such alkenes in a long chain is
called ring-opening metathesis polymerization. Sometimes it is called ROMP for short. It has some things in common with other
ring-opening polymerizations, such as ROTEP. In both ROTEP and ROMP, like molecules react together to form a polymer. In
ROTEP, it would be two cyclic esters. In ROMP, it would be two cyclic alkenes. That was different from condensation
polymerization, which required two complementary molecules, such as a difunctional amine and a difunctional acid chloride.

Partly as a consequence of like molecules reacting together, ROTEP and ROMP are both chain reactions. In order to get the
molecules to react with themselves, they need an initiator. The initiator jump-starts the reaction.

Other olefin polymerizations followed this pattern as well. Alkenes don't normally react together (there are some circumstances
when they will, but we needn't get into that now, as those events don't usually have anything to do with polymerization). Olefin
polymerizations, in general, go through chain reactions that require an initiator to get started.

Despite these similarities, ROTEP and ROMP reactions are actually quite different in how they occur, as are regular olefin
polymerizations, and the conditions required to initiate polymerization are unique to each case. ROMP requires something called
an olefin metathesis catalyst. An olefin metathesis catalyst is a transition metal compound that is capable of splitting the double
bond of an alkene in half and putting the two pieces together with other alkenes. The key part of an olefin metathesis catalyst is a
metal-carbon double bond. That is the group that is capable of switching the ends of alkenes around with different partners.
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