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A NEW APPEOACB WE TEE FORMATION OF 
FDSED CYCLOOCTANJt OR CYCLOEEXANE RINGS 

George Majetich*, Ken Hull, and Richard Desmond 
University of Georgia, Athens, Georgia 30602 

SUMMARY: The intramolecular regioselective addition of unsymmetrical allylsilanes to 
conjugated dilenones is shown to permit facile entry into 5-6, 6-6, 5-8, and 6-8 bicyclic 
ring systems. 

In the preceding Letter we reported that the reaction catalyst directly influence 

regioselectivity in the intramolecular addition of allylsilanes to conjugated dienones. 

In this communication we disclose a similiar effect of reaction catalyst upon systems which 

contain several potential nucleophilic sites, in addition to multiple electrophilic centers. 

We found that this approach to ring formation is useful for the construction of bicyclic 

systems possessing either a six- or an eight-membered ring.3 
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Of the five possible modes of cyclization shown above, we expected that under Lewis 

acid-catalysis only the 6,6-bicyclic enone 2 would be formed due to the propensity of the 

intramolecular Sakurai reaction to undergo 1,6-addition with conjugated dienones. This 

was verified when only enone 2a was produced in 77% yield after trienone la was treated - - 

with ethylaluminum dichloride.4,5 

The outcome of the fluoride-induced cyclization , however, was more difficult to 

predict. A basic axiom of ring closure reactions holds that formation of three-, five-, 

six-, and seven-membered rings is favored over the formation of four-, eight-, nine-, and 

ten-membered rings;6 thus, normal kinetic preferences dictated that octalones 2 or 6 should - - 

predominate. Alternatively, related studies from our laboratories7 suggest that the 

fluoride-induced additions proceed via an SRZ' mechanism.8 These factors imply that enone 

2 (the Lewis acid-catalyzed product) should also be generated by the fluoride-initiated 
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procedure. 1,4-Conjugate addition of the ambident allylic 

2 and 2; however, their formation was not expected because 

at the S-position of the dienone unit. The formation 

nucleophile could generate ketones 

of the hindered steric environment 

of 6,8-bicyclic enone 3 was not - 

anticipated due to kinetic arguments.6 Remarkably, treatment of trienone la with a - 

stoichiometric amount of fluoride ion produced the fused cyclooctane 3a in 35% yield, - 

together with a 32% yield of the intramolecular 1,2-adduct 4a.g - 

Several derivatives of 1 were examined to determine the generality of these cyclisations 

(Tables I and II). Three comnents summarize our results. First, the Lewis acid-catalyzed 

procedure produced the expected fused cyclohexane ring cornFounds in good yields. More 

significantly, in all cases, only a single isomer of the olefinic side-chain was obtained; 

such diastereoselection has considerable synthetic potential.lO Second, the fluoride-induced 

additions predominately favored the formation of the eight-membered ring products, albeit 

in modest yields.4b Preliminary results indicate that a Z geometry of the allylsilane 

moiety is an important feature. When substrates consisting of mixtures of Z and E isomers 

were cyclized, lower yields of the eight-membered ring product, together with small amounts 

(5'10% yield) of protodesilylation products were obtained; no protodesilylation products 

were observed when pure Z allylsilanes were studied:ll Finally, the cyclohexadienone series 

produced 1,2-adducts (i.e., 4a and 4b) as by-products, - - unlike the cyclopentadienone series 

which afforded side-products resulting from 1,4-addition via the primary center of the 

allylic nucleophile (i.e., 9a and 9b).13 -- 

TABLE I -- 
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a)CH3 H H FC 

EtAlC12 

b)H H H FC 

EtA1C12 
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65% 34% 

0% 0% 

42%"" 12%x* 

0% 0% 

* mixture of Z and E isomers; @ 4:1 
** S-+10% protodesilylation observed 
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