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The development of effective strategies for the synthesis of heterocyclic compounds is a very important challenge for modern organic

synthesis.1 The involvement of catalytic metal vinylidenes represents a relatively new and attractive approach towards this end.2 Herein

we present a new Ru- and Os-catalyzed 7-endo cyclization of aromatic alkynols 1 to give 3-benzoxepines 2 in quite good yields.

Proposed Catalytic Cycle

After dissociation of pyridine from the cationic CpML3

precatalysts, cationic unsatutated 16 e- M(II) are formed acting

as the catalytic species I, which coordinate alkynol 1 to give

vinylidenes II. Then, the  electrophilic center of the vinylidenes

undergo intramolecular attack by the alcohol to give the 2-

oxocycloalkylidene intermediates III, which after deprotonation

by pyridine afford alkenyl metals IV. Finally, protonation of the

heterocyclic ligand with the piridinium liberates the 3-

benzoxepine 2 and regenerate the catalytic cationic species I .
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Entry Substrate Product [Ru]a
%         h

[Os]b
%         h

1 28            5 60         0.5

2 31            1 68          1

3 29           1 63        0.5

4 32            4 56          1.5
O

aTypical conditions: 1 0% [CpRu(CH3CN)3]PF6, 0.15M, Py, 90ºC. b10% [CpOs(py)3]PF6, 0.15M, Py, 90ºC.


