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An elegant synthesis of cyclic ketones by the reaction of 1,3-dithiane with 

a,w-dihaloalkanes has been developed by Seebach and Corey. 1 To practice this 

synthesis, however, the use of w-chloroalkyl bromide (or iodide) or an excessive 

amount of a,w-dichloroalkane is necessitated to avoid the undesirable formation 

of disubstituted products. The use of a,w-dibromoalkanes appeared to be also 

impractical because of the formation of cyclic sulfonium salts (I-). Treatment 

of 5 (n = 3) with a base gave 1,3-bis(vinylthio)propane (2) (scheme 1). 
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We have found that the reaction of methyl methylthiomethyl sulfoxide (2)2 

with a,w-dibromoalkanes in the presence of a base results in the exclusive 

formation of cyclic ketone dimethyl dithioacetal S-oxides, and this letter 

describes a convenient two-step synthesis of cyclobutanone derivatives from 

1,3-dibromo(or tosyloxyjalkanes which can be prepared from easily accessible 

1,3-diols. 
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Since dithioacetal S-oxide groups can be transformed into the corresponding 

carbonyl groups by the acid-catalyzed hydrolysis, 2,7 this one-step cyclisation 

provides a 

hydrolysis 

ethanol (3 

stirred at 

synthetic route to cyclobutanone derivatives. In fact, the 

of 2 was easily achieved. To a solution containing 5 (482 mg) in 

ml), was added 8 sdrops of 9N sulfuric acid and the solution was - 

room temperature for 18 hr and at 45O for 5 hr to give cyclobutanone 

(79% yield), which was identified as its 2,4_dinitrophenylhydrazone; mp 146.5 - 

148O (lit.'1 mp 146O). 

A simple and convenient method of synthesizing 3-substituted cyclobutanones 

is given by the combination of the malonic acid synthesis 
12 and the present 

cyclization reaction. Thus, the reaction of 2-benzyl-1,3-dibromopropane (lz), 

synthesized starting from diethyl bensylmalonate (1_O),13 with 5 (2.3lmol-equiv) 

in THF afforded 3-benzylcyclobutanone dimethyl dithioacetal S-oxide (12) in 

76.5% yield (Scheme 4).15 The hydrolysis of 12 was effected with 9x sulfuric 

acid in refluxing ether to yield 3-benzylcyclobutanone (12) in 89% yield. 
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This method is also applicable to the synthesis of 2-substituted cyclo- 

butanones. The reaction of 1,3-dibromobutane (12) with 5 (2.42 mol-equiv) 

furnished 2-methylcyclobutanone dimethyl dithioacetal S-oxide (1_6, 80%), which 

was easily converted into 2-methylcyclobutanone (l-7, 77%) by the acid-hydrolysis. 

Scheme 5 
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Further synthetic application of this type of cyclization to five- or six- 

membered ring compounds is the subject of an on-going study. 
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