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Abstract: The first example of an enolate accelerated Cope rearrangement is 

described along with its importance in the rearrangement of S-alkoxy-deca- 

1,3,7,9_tetraenes. 

We recently introduced a macroexpansion method' for the synthesis of large 

ring compounds, exemplified by the conversion of 1 into 4(Scheme I) which has 

resulted in straightforward syntheses of (+)-muscone (5)" and (-)-3X-cembrene A 

(6)ld. While the precise mechanism for this rearrangement could not be 
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established with the data available from these preliminary studies, the enolate 

3 produced in this reaction presumably originates from a concerted [5,51 

sigmatropic rearrangement (path A) or from two sequential [3,31 shifts (path B). 

It is interesting to note that, if the latter path were followed, intermediate 

2 would be required to undergo a particularly rapid Cope rearrangement since 

the conversion of 1 into 3 is complete in less than one hour at room temperature 

and 2 does not accumulate under the mild reaction conditions. This path can not 

be ruled out on this basis alone, however, since there exists an intriguing 

possibility that rearrangement of triene enolate 2 could be facilitated by its 

enolate subunit2 in a fashion similar to that first reported by Evans and 

coworkers 3 for the vinylogously-related alkoxide functionality. The studies 

described herein were undertaken to determine the effect of an enolate subunit 

on the facility of the Cope rearrangements of triene enolates related to 2 and 

whether such intermediates intervene in the rearrangement of S-alkoxy-deca- 

1,3,7,9_tetraenes. 
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In order to eliminate uncertainties associated with ring strain, enolate 

solvation, and enolate regiochemistry , enolate lla (Scheme III), the acyclic 

counterpart of 2, was selected for investigation. An expeditious entry into 

this system via trienone 10 (Scheme II) was realized when the trimethylsilyl 
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i)LDA,TMSCI,A(tlO%); ii)LiAIH,(SOX); iii)a:TsCI,pyr. b:KCN,DMF(E4%); iv)a:t.BuLi, b:H,SOd(40%) 

derivative of the enolate of 7 was found to rearrange4 cleanly to triene acid 8 

(80%).5 Subsequent conversion of this acid (8) to 10 proceeded in a 

conventional'manner and in 30% overall yield. For the purpose of testing the 

facility of the enolate rearrangement, trienone 10 Cl:1 mixture of 

diastereomers) was stirred in THF solution at room temperature with potassium 

hydride6 for 17 hours, during which time it was completely consumed and ketones 

12 and 13 were produced in a ratio of 1:1.2 (73%; each a mixture of isomers).7 

The identities of these products were established by their reduction to ketones 

14 and 15 (1:1.2, respectively) which proved to be identical with independently 

prepared samples.8 Further studies revealed that the conversion of 10 into 12 

and 13 occurred with a half-life of 62.8 minutes at 25'.11 For calibration on 

the facility of this rearrangement,' under conditions (TBP, lOh, 25O) which 

would have led to a 99.9% conversion of enolate lla into 12 and 13, the 

corresponding silyl enol ether llb remained unchanged.1' The same result was 



obtained when lib was heated (65') for 4 hours in THF. Rearrangement of llb was 

eventually achieved but only when it was heated in toluene at reflux (111'; tl/2 
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= 19 minutes).ll The resultant products were again characterized by hydrolysis 

and hydrogenation which gave compounds 12 and 13, identical to the products 

derived from lla, but in a slightly different ratio (1.3:1, respectively). 

Having established that enolate substitution at C-3 of a hexa-1,5-diene can 

indeed facilitate its Cope rearrangement, we next set out to determine whether 

this process occurs in the rearrangement of the potassium salt of 16,12 a system 

analogous to tetraene 1. Rearrangement of 16 by way of consecutive [3,31 shifts 

16 
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15 (80%) 14 (5%) 17 (7%) 

would produce the same enolate (lla) prepared previously (vide supra) which 

would be expected to provide ketones 12 and 13. A single [5,51 rearrangement 

pathway, however, would be expected to give only ketone 13. In the event, 

treatment of alcohol 16 with potassium hydride in THF at room temperature for 

one hour followed by hydrolysis and hydrogenation of the reaction mixture gave 

ketone 15 (88%), in addition to ketones 14 (5%) and 17 (7%). These results are 

consistent with a rearrangement in which both [5,51 and consecutive [3,31 

pathways are operative, with the former being favored. While other pathways, 

including a cleavage-recombination mechanism, can not be excluded on the basis 

of these results, this study establishes that a high degree of positional 

selectivity can be obtained in the rearrangement of 5-hydroxy-deca-1,3,7,9- 

tetraenes, a finding which provides a foundation for further synthetic 

applications. Moreover, while the mechanistic interpretation derived from the 

above acyclic systems might differ from the macroexpansion processes due to 

structural variations, it is again clear that in these latter reactions (e.g., 

1-4) high, if not complete, positional selectively can be realized. Finally, 

the rate acceleration observed for the rearrangement of enolate lla relative to 

its enol ether derivative suggests a broader role for the enolate functionality 

in rate modulation of sigmatropic reactions. 
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