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Extremely Convenient Cyclization of Medium Rings Using SmI;
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Abstract: Under non-high-dilution conditions, the medium-sized (8- and 9-
membered) carbocycles were obtained in excellent yields utilizing the intramolecular
reductive couplings promoted by Smil,. © 1998 Elsevier Science Ltd. All rights reserved.

Naturally occurring compounds having a medium-ring framework have historically attracted much
attention because of their potential biological activity and the synthetic challenge posed by the required
formation of the ring itself. While various annulation methods for the construction of the medium rings have
been reported,! the development of a general and efficient method for preparing medium-sized carbocycles by
simple cyclization of acyclic precursors via the carbon-carbon bond formation reaction has not proven as easy.
Herein, we describe that 8- and 9-membered carbocycles are assembled with high efficiency via the
intramolecular coupling reactions induced by Sml,.2 -4 It is particularly noteworthy that ready formation of the
medium rings can be accomplished without resorting to high-dilution.

For example, when an aldehyde 1 was treated with Sml, in the presence of HMPA at room temperature,
the 8-membered ring closing reaction instantaneously proceeded to form the 8-6 fused ring 2 in quantitative
yield. Even the more conformationally flexible aldehydes 3 and 5 are good substrates for the Sml,-mediated
cyclizations and afforded the 8-5 trans-fused ring 4 and 8-5 cis-fused ring 6, respectively.>¢ The almost
guantitative yields of the cyclooctanols 2, 4, and 6 are remarkable in view of the difficulties normally
encoumered during the cyclization of 8-membered rings. Nine-membered rings are also readily accessed by

the Sml,-induced couplings. Treatment of the one-carbon homologated aldehydes 7, 9, and 11 with Sml,
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under the same conditions led to the 9-6 fused ring 8, 9-5 trans-fused ring 10, and 9-5 cis-fused ring 12,

resnectivelv. in good vields,
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The reaction is operationally quite simple. Particularly impressive is the fact that these 8- and 9-
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In summary, we have developed a general, efficient, and experimentally simple method for generating
medium (8- and 9-membered) ring carbocycies utilizing the intramolecuiar reductive couplings promoted by
Sml,. The process does not require high-dilution conditions and, amazingly, quantitative yields of these
Jrequently inaccessible medium-sized ring carbocycles are obtained. Apparently, the Sml,-induced annulation
reaction is among the most convenient entries into medium-sized rings.
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towards cyclization through a rigid conformation greatly facilitates 8-membered ring formation.
Subsequent to this early study, we found that the introduction of a much smaller conformational
constraint sufficiently enhances the ability of acyclic precursors to undergo the Sml,-promoted cyclization
of medium rings as described in the text. In contrast, 7-chioromethyi-7-ocienal gave a mixiure of
unidentified products without any formation of the 8-membered ring product.
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