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Abstract: Propargylic silanes of type 2,4,9,11, and 13 undergo smooth cyclization in refluxing benzene
and in the presence of AIBN and tributyltin hydride. Ring closure of carbocycles and also of 5- and 6-
membered &hemcyclic rings is achieved in high chemical yields.

Radical cyclizations have proved to be valuable synthetic methods of forming cyclic or polycyclic
frameworks. 1,2

In this letter we wish to report a novel method of constructing either carbo- or heterocyclic skeletons by a
radical cyclization - initiated by AIBN in the presence of tributyltin hydride - of propargylic silanes.

Ketones of type 2 or 4 can be easily obtained by a tandem reaction of the copper-catalyzed addition of a
functionalized Grignard reagent to cyclohexenone 1 and in situ quenching with NBS.3
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The carbocyclic ketones 2 and 4 can be directly cyclized with AIBN and tributyltin hydride to give the desired
bicyclic ketones as a ca. 6 : 1 ratio of diastereomers of the resulting allyl silanes 3 (34%), and § (50%); the Z-
isomers predominate.3
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These bicyclic compounds contain the synthetically useful allylsilane as a result of the radical cyclization of the
propargyl silane. Especially exocyclic allylic silanes are not easy obtained because only cyclic ketones can be
used in these particular Wittig reactions.4

Allylsilanes can be regioselectively transformed in the presence of electrophiles to a wide variety of
functionalized compounds which demonstrates the high potential of these compounds in organic synthesis.5-8
The next systems we examined were O-heterocyclic compounds of type 10 and 12. The precursors 9 and 11
for this operation can be prepared by one-pot procedures with the enones in the presence of the unsaturated
alcohols and NBS.9
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However, in order to synthesize the desired precursors for the heterocyclic series we had to protect the
carbonyl group as silylated cyanohydrins 9 and 11.10 These compounds cyclized smoothly under standard
conditions in quantitative yield to give the desired O-heterocycles 10 (>98%) and 12 (>98%) both in a ratio of
diastereomers of about 4 : 1, again favoring the Z-isomer of the allylic silane.3 The structure of compound 10
(Z-isomer) has been confirmed by X-ray analysis.11,12
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Figure. Molecular structure of 10 in the crystal
This dramatic influence of the silylated cyanohydrin could be a result of B-stabilization of the radical by the
nitrile group or by the 8-oxygen atoms. 13,14
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Finally we have tested compound 13 in order to form the synthetically useful oxo-bicyclo-octane system 14,
which we obtained in 40% yield, again favoring the Z-isomer of the allyl silane in a ratio of about 4 : 1.3.15
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In summary, we have demonstrated that radical cyclizations of propargyl silancs are a powerful method of
constructing carbo- and hetero-bicyclic systems that contain the synthetically useful allylic silanes. The
allylsilanes obtained can be transformed to a wide variety of systems by known procedures. The extension of
this method to other heterocycles and ring sizes is currently underway in our laboratories.
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