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CARHANION-ACCELERATED CLAISEN REARRANGEMENTS 3. 
VICINAL QUATERNARY CENTEF.S 

Scott E. Denmark* and Michael A. Harmata' 

Roger Adams Laboratory, School of Chemical Sciences, 
University of Illinois, Urbana, Illinois 61801 

Summary : The preparation and Claisen rearrangement of highly substituted allyl vinyl ethers is 
described. It is demonstrated that the thermal and anionic versions of the Claisen 

rearrangement are capable of creating vicinal quaternary centers. 

It has been recognized for many years that the aliphatic Claisen rearrangementl owes much 

of its success to a highly favorable enthalpy of reaction (AH' - 15 kcal/mol) arising, prima- 

rily from the carbon-oxygen double bond energy. 
2 

This effect is even more pronounced in modern 

variantsldpe which transform ketene acetals into carboxylic acid derivatives. The carbanionic 

Claisen rearrangement, eq 1, recently documented in these laboratories, 3 is expected to partake 

of this thermodynamic driving forte in still greater measure by virtue of a drop in #. 10 pKa 

units4 for ,& to x. Thus, the anionic charge not only provides accelerating potentia15 but also 
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contributes to the exothermicity of the reaction. 

In a recent communication Ponaras' has demonstrated a delicate enthalpy balance in the 

Claisen rearrangement of sterically demanding diosphenol allyl ethers and their carbomethoxy- 

hydrazones. We wish to point out that the aliphatic Claisen rearrangement in both anionic and 

thermal modes has significant and unrecognized 
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potential for creating vicinal quatemary 

and other strained systems. 
8 

centers 

The substrates employed in this study are 

pared as shown in equation 2. Two equivalents 

sulfone) were added to 0.25 eq of KH (based on 

the tetrasubstituted allyl vinyl ethers 2 pre- 

of the requisite allylic alcohol ,J (based on 

sulfone) suspended in THF at 20°C. When the 

evolution of hydrogen ceased the allenic sulfone, $,, 
ll,12 

was added. The products ,&-$,11 were 

isolated by aqueous workup and chromatography in generally good yields. 

The results of rearrangements of a-6 are collected in the Table. Lithium dimsylate was 
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rhe "retro Claisen rearragnement" has been amply documented in mono-' and bicyclic 
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This compound was fully characterized by H NMR (220 or 360 MHz), IR and mass spectrometry 

as well as satisfactory microanalytical data (20.3%). 

The allenic sulfones & (R1=CH3) and & (R~=(cH,)~) were prepared by [2,3] rearrangement 

(CC14, reflux) of the corresponding propargylic sulfinates available in high yield by 

treatment of the acetylenic carbinols with p-toluenesulfinyl chloride in pyridine. 

Qualitative rate studies have shown only minimal differences between HMPA and DMSO for 

K 
+ 

, Na+ and Li + species. 

(a) Ireland, R. E.; Mueller, R. H. J. Am. Chem. Soc. @&?, 2, 5897. (b) Ireland, R. E.; 

Mueller, R. H.; Willard, A. K. Ibid. ,j$$@, 98, 2868. 

Ireland has demonstrated the use of this reaction to create vicinal quaternary-tertiary 

centers with stereocontrol in the context of the synthesis of Lasalocid A. Ireland, 

R. E.; Andersen, R. C.; Badoud, R.; Fitzsimmons, B. J.; McGarvey, G. J.; Thaisrivong, S.: 

Wilcox, C. S. J. Am. Chem. Soc. $,g&!,& 105, 1988. See also ref. 7. 

Rearrangement of the lithium enolate proceeded in poorer yield and was accompanied by 

the formation of byproducts derived by cyclohexylidene ketene. 
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