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Regioselective 7-endo Heterocyclization of Aromatic Alkynols to
Benzoxepines via Catalytic Ru- and Os-Vinylidenes
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o Typical conditions. 1 0% [CpRU(CH;CN);]PF,, 0.15M, Py, 90°C. 810% [CpOs(py);PFs, 0.15M, Py, 90°C.

Proposed Catalytic Cycle

After dissociation of py from the cationic Os(II) precatalysts,
cationic unsaturated 16 e~ Os(II) could be formed acting as the

catalytic species I. Formation of Os vinylidenes could be the key Py

+
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process of the catalytic cycle, which starts with the easy Os._ [Py _Os @
I - . . . Py"] Py Py &’ Py py 5P
oxidative addition of the terminal alkyne to I to give the cationic O I y|—/|\\ y
hydride-alkynyl-Os(IV) species II followed by removal of the HO
hydride as a proton by the pyridine and reprotonation at the C, \Y
PyH]*
would afford the Os vinylidene III! Then, the o electrophilic ™ ]j . Py
center of the vinylidene undergoes an intramolecular attack by Py ] @;| é[PyH]+
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the alcohol (7-endo heterocyclization)? to give the 2 Py/OSPy HO Py (u)spy Py
oxocycloalkylidene Os intermediate IV, which in the presence of o) H
pyridine would evolve to the vinylic Os species V. Finally,
protonation of the heterocyclic ligand would liberate the 3- Y, m
Py [PyH]" Py

benzoxepine.
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