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Development of beta-carbon elimination reactions of alkynes from unstrained
vinyl complexes
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The aim of this study is to develop B -carbon elimination reactions from
unstrained vinyl complexes to form alkynes and thereby to generalize the concept of B -carbon
elimination reaction. By using vinyl-type complexes of rhodium and iridium synthesized by the
cyclometalation of 1-naphthylphosphine, 2-phenylpyridine, and some other starting compounds followed

by alkyne insertion, we have successfully observed the B -carbon elimination reaction of the alkyne
moiety induced by phosphine addition as well as the vinyl exchange reaction by way of the
sequential B -carbon elimination, alkyne ligand exchange, and re-insertion. Furthermore, in the
reaction of cyclopropylalkynes, we found a unique transformation involving a kinetically controlled
insertion followed by the thermodynamic (3 -carbon elimination/re-insertion process. These results
indicate that the B -carbon elimination reaction plays a significant role in metal-mediated chemical
transformations of alkynes.
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Fig. 1 B-Carbon elimination to give alkenes and alkynes.
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Fig. 2 Our previous observation of B-carbon elimination with a Ru(indenyl) complex.
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Fig. 3 Our previous observation of 3-carbon elimination with an Ir(ppy-F4) complex.
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Fig. 4 Complexes used in this study.
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Fig. 5 p-Carbon elimination at the cyclometallated [Cp*Rh{PPh,(C10He)}]* complex.
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Fig. 6 B-Carbon elimination at the cyclometallated [Cp*Rh(ppy-F4)]+ complex.
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Fig. 7 Reactions of [Cp*Rh(ppy-F4)]* with (cyclopropyl)(aryl)acetylene.
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Fig. 8 Cyclodearomatization of metallacycle complexes derived from biphenylphosphine.
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