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Abstract: [3,3] Sigmatropic rearrangement of allylic alcohols with ethyl P,P-diethoxyacrylate 

provides a convenient method for the regiospecific synthesis of substituted allylmalonates 2. 

The [3,3] sigmatropic rearrangement of ally1 vinyl ether derivatives to 7,b-unsaturated 

carbonyl compounds provides an extremely useful and versatile method for the formation of new 

carbon-carbon bonds. 
3 

The Johnson ortho ester Claisen rearrangement4 has proven to be quite 

useful, particularly for systems which are not compatible with the basic conditions5 required 

for the ester enolate Claisen rearrangement.6 The versatility of this process has been 

extended by the use of a variety of functionalized ortho esters in Claisen rearrangement. 7,3 

We now wish to report that the [3,3] sigmatropic rearrangement of allylic alcohols ,$ with 

ethyl /I,/%diethoxyacrylate (2)’ provides a convenient method for the regiospecific synthesis 

of substituted allylmalonate esters 2. This method offers several attractive features over 

the previously reported 
10 

methods for the preparation of such systems. The procedure does 

not require the use of expensive or sensitive organometallic reagents. In addition, rather 

hindered systems which contain adjacent quaternary and tertiary carbons can be prepared by 

this procedure (entry f). The most important advantage, however, is the complete and 

unambiguous regiospecificity obtained for the rearrangement of isomeric allylic alcohols 

(entries 3 and ,b, S and g). This control of regiospecificity is in marked contrast to the 

results obtained by the alkylation of many of the n-ally1 metal complexes. 
11 
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aYields refer to isolated, chromatographically pure products. 
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by capillary GC (25 meter J&W DB-5). 

)99X a single regioisomer 
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General Experimental Method A. Diethyl (I-phenyl)sl lylmalonate (&). A solution of 

3-phenyl-2-propenol (LB) (450 mg, 3.35 mmol), ethyl P,/?-diethoxyacrylate (2) (1.26 g, 6.70 

mmol), 2,4,6_trimethylbenzoic acid (55 mg, 0.33 mmol), and 1,2-dichlorobenzene (25 mL) was 

heated at 110 OC for one hour under an argon atmosphere in a 50 mL flask fitted with a short 

path distillation head. The oil bath temperature was then gradually increased to 200 ‘C, and 

approximately 1 mL of 1,2-dichlorobenzene distilled out. The short path distillation head 

was then replaced by a reflux condenser and the reaction solution was heated at reflux for 16 

hours. The 1,2-dichlorobenzene was removed in vacua, and the residue was purified by flash 

chromatography 
12 

to give %B as a colorless liquid (849 mg, 3.07 mmol) in 92% yield. 
13 

Method B. The reaction was conducted exactly as above except that the oil bath 

temperature was increased to only 150 ‘C, and the distillation head was not replaced. 
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