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Abstract: A very efficient and simple route to bicyclic ketones using propargylic silanes is described. The
cyclization is initiated by a trace of Amberlyst 15 that is added to a reaction vessel. Stirring at room temperature
and non-aqueous work-up yielded several bicyclic ketones in high chemical yields containing the synthetically
very useful terminal allene.

Intramolecular Sakurai reactions have shown to be very useful transformations to construct various ring sizes in
annulation reactions in a stereospecific way.1-4

These reactions are initiated either by Lewis acids or fluoride ion.1-4 The use of Brenstedt acids works with ene-
ketals; 3 enones containing allylic silanes generate only protodesilylation products.6 The novel process we
describe here uses the resin’-8 Amberlyst 15 as a proton source in order to caalyze a powerful new cyclization
using propargyl silanes as terminating groups. This technique uses a catalytic amount of Amberlyst 15 to promote
a very efficient cyclization as an alternative to other initiators described earlier. The reaction demonstrates a very
useful and simple way to construct bicyclic ketones - in higher chemical yield than Lewis acid-mediation -
containing a terminal allene and two quartenary centers that are set up in a one-pot procedure.

The starting materials 1 are obtained by our methods described carlier, using vinylogous esters as building
blocks.9:10 A direct cyclization of enones 1 in the presence of Amberlyst 15 generates ketones 2 in high chemical
yield. 11,12 In the presence of methoxy dioxolane the desired ketals 2 are obtained in very high yield (probably
by a cyclization of the intermediate ene-ketal5).
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" Yield: X= )=0 , R'= H, R?= Me: 85%; R'= Me, R®= Me: 80%
Yield: X= Xo} R'= H, R®= Me: 90%; R'= Me, R%= Me: 84%
o

In contrast to our earlier procedures, this new technique is easy to use and makes intramolecular additions of
propargy! silanes even more attractive in comparison to classical Michael additions.
In summary, we have shown that additions of propargylic silanes to enones or ene-ketals can be run in a sim-
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ple fashion using a two phase system in the presence of a mild acid source. A non-aqueous work-up and room
temperature conditions makes this novel cyclization technique very attractive for sensitive cyclization subtrates.
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