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Abstract: Ketennnuuum salts dewed from 0-methylglycolic or N-tosylsarcosme anudes cycloadd to olefms to give good yields of 

the Lorrespondmg cyclobutanones which undergo reglospeclfic Baeyer-Vdhger oxldatlon to form y-butyrolactones 

A short sequence leading to the regio- and stereoselective addrtion of two different acyl groups to an 

olefinic double bond should be synthetically useful t This mtght be achreved by a strategy involving the 

cycloadditron of ketenes or ketemminium salts at the appropriate oxrdatron level followed by a regiospecrfu. 

oxrdation of the adduct (scheme 1)2. 
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Scheme 1. 

Functionnalrsed ketemmuuum salts 1 should be suitable reagents for the sequence3$4: (a) they are more 

reactive than ketenes and are expected to cycloadd readily even wuh unactivated olefms, (b) they bear an electron- 

donatmg substrtuent at C-2 which will provide the required oxidation level and control the regioselectivrty of the 

oxrdatton step, (c) they should readily allow an extensron to an asymmetric version of the sequence. 

Ketenimimum salts 1 were generated from the reaction of amides 2 with tnflrc anhydntie in the presence 

of collidme or 2,6-ditertbutyl-4-methylpyndine and reacted in sttu with olefins (scheme 2)5. 
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Scheme 2. 

When X=NMeTs, the ketenimmmm salt lb 1s more electrophilic and readily reacts at room temperature. 

Much better yields were obtained with 2,6-dltertbutyl-4-methylpyridmeb than with colhdme By contrast, the 

reaction with la took place at 80°C but, m this case, collidine could be used as well as 2,6-dltertbutyl-4- 

methylpynclme. The resulting cyclobutanlmmmm salts were directly hydrolysed to the corresponding 

cyclobutanones 3-77. 

In a typlcal experiment, 0.5 g (1.69 mmol, 1 eqmv) of amide 2b dissolved in 5 mL of 1,2-dlLhloroethane 

was added to a solution of 0.34 n-L (2.03 mmol, 1.2 equlv) of mfhc anhydnde in 10 mL 1,2-dichloroethane at 

0°C After 5 mm , the mixture was treated with a solution of 0 38 g (1 85 mmol, 1.1 equiv) of 2,6-dltertburyl-4- 

methylpyndme and 0.683 mL (6.76 mmol, 4 equlv) of cyclohexene m 5 mL of 1,2-d~~hloroethane. After 5 hours 

at room temperature, the solvent was removed and the solid residue was taken up m 10 mL of water and 10 mL 

of carbon tetrachloride. After 4 hours at room temperature, the two phases were separated and the aqueou< phase 

was extracted with carbon tetrachlonde (3x10 mL). The combined orgamc phases were dned over magnesium 

sulfate and concentrated.The product was purified by flash chromatography (silicagel, petr.ether/ethyl acetate’ 

85/15, RF 0 2) 

Representanve results are summansed m Table 1. Mixtures of stereolsomers \+ere obtained from la while 

with lb only one stereolsomer was obtained where the NMeTs group was always trans with respect to the 

nelghbounng subsutuent. This did not reflect kinetic preferences s.mce the carbon atom beanng the X group has 

been shown to epimense under the reaction conditions 

Cyclobutanones could be readily converted into the corresponding y-lactones by treatement with mCPBA 

at room temperature. The nng expansion was totally reglospecific*, even when X=NMeTs, showing that the 

nitrogen atom had retamed some of its electron donatmg character In spite of the presence of the sulpllo~~yl croup 

In conclusion, a practical method for the acylanon of unacnvated olefms IS now available. This method 

should be applicable to a wide range of olefms. An asymmetric version of the sequence usmg N-tosylsarcosme 

amldes denved from clural pyrrohdmes will be shortly disclosed. 
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Table 1: Results of Scheme 2. 

Olefins Cycloaddition Oxidation 
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a: All products were charactensed by ‘H and ‘k NMR spectmscopy, IR and mass specuometry. 

b: Isolated yields bawd on the armde 2 c: Yleldv of pure products after skagel chromatography 

d Exo/endo rauos were dete-ted by ‘H NMR spectroscopy 

e- After addmon of the mixture of colltdlne and olefm, the solution was hcatcd to 80°C. 
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