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under the procedure of Sulrez E’hI(OAc)z - 121. 

Abstract: An efficient excision of the keto brid e 
or tricycIo[5.3.1.1*6]dodecanones has been accomplis 88 

resent in tricyclo[4.3.1.122]undecanones 
e by p-fragmentation of an alkoxy radical 

Recently we reported a new synthetic approach toward taxol involving a cyclic azaallyl [4+3] 
cycloaddition by the procedure of Schmid. lb,2 This Schmid cycloaddition protocol represents a 
general synthetic method for many medium-sized carbocycles and heterocycles. The cycloadduct 
contains the keto bridge which would be useful in not only providing suitable functionality for 
further elaboration, but also rigidifying the otherwise flexible conformation of the medium-sized 
ring. At the same time, central to the successful implementation of the Schmid cycloaddition to 
natural product synthesis is an efficient method for excision of the keto bridge to furnish the 
requisite ring system. Herein we report a practical solution for oxidative cleavage of the keto 
bridge by the Sugrez protocol, which involves a facile P-fragmentation of an alkoxy radical.3 
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Although a Baeyer-Villiger oxidation of the keto bridge was initially thought to provide an 
expedient solution, the cycloadduct 1 was found to be recalcitrant toward Baeyer-Villiger 
oxidation (Scheme I).4 Thus, an interim solution was found in oxidative cleavage of the cyclic 
imidates 2a and 2b, which were readily prepared by a facile Beckmann rearrangement.lb 
Unfortunately, the final oxidation of the imidate functionality suffers from a disappointingly low 
yield.586 

In our search of a general, efficient method for excising the keto bridge, we became intrigued 
with the possibility of applying the Sudrez procedure [PhI(OA& - 121 to a hydroxy ketone so as to 
induce S-fragmentation of an alkoxy radical. 3 Thus, we decided to prepare a hydroxy-substituted 
cycloadduct; the Schmid cycloaddition of 5-t-butyldimethylsiloxy-3-chloro-2-pyrrolidino- 
cyclohexene 6 with spiro[2.4lhepta-4,6-diene, followed by desilylation gave a 4:l mixture of 
cycloadducts 7 and 8 in 26% overall yield (Scheme II). 7 Although the IH NMR analysis of 8 
indicated the absence of the corresponding hemiacetal, treatment with PhI(OAc)z - 12 (1OOW lamp, 
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40 “C) afforded the iodolactone 9 (IR 1770 cm-r), as a 4:l diastereomeric mixture, in 76-82% yield. 
Lactone 9 was then converted to the enone ester 10 (IR 1735, 1680, 1605 cm-l) by standard 
transformations. When a 4:l mixture of cycloadducts 7 and 8 were directly subjected to the action 
of PhI(OAc)z - 12, the trans hydroxy ketone 7 remained unreacted, whereas 8 was converted 
smoothly into 9. Thus, the Sulrez cleavage provides a practical solution to the otherwise 
difficult separation of a diastereomeric mixture of 7 and 8. Subsequently, the requisite inversion 
of the hydroxy configuration of 7 was achieved by the Mitsunobu inversion and subsequent 
hydrolysis of the resulting p-nitrobenzoate in 95% overall yield.8 
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We also decided to examine the Suarez cleavage with the hydroxy group preinstalled onto 
the six-membered A-ring. The requisite compounds 11 and 12 were prepared from the 
cycloadduct 1, as outlined in Scheme III. The hydroboration - oxidation sequence of the olefin 14, 
followed by treatment of the resulting ketone with TB!XYTf and Etfi gave the silyl en01 ether 15.9 
The one-carbon ring enlargement was then accomplished in excellent overall yield by the use of 
dichlorocarbene to furnish the a&unsaturated ketone 16.10 Subsequent treatment with MeLi, 
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followed by desilylation (nBu&IF) gave the diol 17 in 62% yield. Finally, Swem oxidation gave 
rise to a 5 : 3 mixture of the desired ketone 11 and the dehydration product 18. Hydrogenation of 
the ketone 11 took place readily to afford the ketone 12, which exists predominantly as the 
corresponding hemiketal.1’ 
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As summarized above, the Suarez cleavage of both compounds 11 and 12 took place 
smoothly to give rise to the desired iodolactones in good yield. Not surprisingly, in the case of 11, 
in competition with the formation of 19 (as a 5:3 diastereomeric mixture), 8-scission of the tertiary 
alkoxy radical in the A-ring also occurred to give the bicyclic diketone 20, following a facile 
cyclopropane ring opening of the resulting carbon-centered radical intermediate. Such a bifurcate 
pathway was completely suppressed in the case of 12, as the latter compound exists as the 
corresponding hemiketal; the iodolactone 21 was obtained (73%) virtually as a single 

diastereomer. No other product was found in the reaction mixture.l2 

In conclusion, we have developed a general synthetic method for functionalized medium- 
sized carbocycles and heterocycles by a tandem application of the Schmid cycloaddition and the 
Sulrez cleavage.13 Further synthetic applications in natural product synthesis are currently in 
progress.l* 
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