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Demonstrated 6-endo-tet Cyclizations!

Transformation of cyclopropanes to benzazepinones:
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Significance: Baldwin’s rules represent estab-
lished dogma when considering the chances of a
specific cyclization reaction occurring, and are
based on the geometric restraints within the cyclic
transition states (TSs) associated with the ideal tra-
jectories for engagement of the reacting centers.
These constraints are particularly strong when the
attack of a nucleophile at an electrophilic sp3-car-
bon atom takes place to break a bond inside a cyclic
TS (an endo-tet cyclization) that has fewer than
eight atoms, and although there is some debate
regarding 7-endo-tet reactions, the 5-endo-tet and
6-endo-tet TSs are clearly disfavored. The current
report describes a genuine 6-endo-tet process to
form a seven-membered ring through intramolecu-
lar ring opening of donor-acceptor cyclopropanes
to form biologically significant tetrahydro-
benz[b]azepin-2-ones.
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Comment: Optimization experiments focused on
the screening of Lewis acids, a number of which
were identified as capable of promoting the reac-
tion, leading to several general methods being de-
veloped, the best of which, in terms of yield and
diastereoselectivity, depended on the nature of the
substrate. These experiments also showed that un-
der otherwise constant conditions, increasing the
reaction time led to the formation of the trans iso-
mers through isomerization of the kinetically con-
trolled cis products. The Sy2 nature of the process
was confirmed through the observed inversion of
stereochemistry at the electrophilic carbon atom in
the formation of 8, thereby proving that the reac-
tion constituted a genuine endo-tet cyclization,
while DFT calculations supported this hypothesis in
demonstrating that the proposed mechanism does
not involve carbocationic intermediates.
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