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Summary

Catalytic polymerization reactions of phenylacetylene under
refluxing econditions in an inert atmosphere have been investigated
using organotransition metals as catalymte. The distributions of
products under different conditions have been studied comparing to
blank reactions in order to elucidate the catalytic ability of
cach catalyst.

When chromium hexacarbonyl was used as & catalyst in toluens
solvent, the reaction proceeded by way of 2+2~cycloadditions to
cyclobutadienes, Dewarbenzenes and ladder compounds containing fused
cyclobutane rings, respectively. The final products were linear
polyphenylacetylenss and triphenylbenzene derivatives both of which
were also detected in small amounts from blank reactions

As evidence for the 2+2-cycloaddition mode of addition of
alkynes, the isolation of small ladder oligomers was common in most
reactlons. The fused oyclobutane structure of the ladder oligsmer
was elucidated from the observed aliphatic methine protons,  Under
the Influence of a transition metal as & catalyst, the 2+2=cyclo-
addition reaetion which should be thermally forbidden becomes more
allowed and proceeds at a useful rate as 4n a rhotochemically

allowed reaction,
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