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1, 3-Cycloalkadiones were prepared by the reaction of 

1, 2-bis (trimethylsiloxy) cycloalkenes with chloromethyl methyl ether 

followed by treatment of the resulting 2-hydroxy-2-methoxymethyl 

cycloalkanones with potassium hydrogen sulfate. The first step of 

the reactions was effectively catalyzed by active zinc reagents 

prepared from zinc-copper and alkyl iodides.

Our previous studies on the chemical behavior of the active zinc reagents 

prepared from zinc-copper couple and alkyl iodides have shown that regioselective 

introduction of a methoxymethyl group to the a-position of a carbonyl group of 

ketones1 can be promoted by the active zinc reagents. On the, other hand, because 

of their high potentiality, 1,3-cycloalkadiones are undoubtedly the important 

targets in the study on organic synthesis.2 In this study, we wish to report 

a novel synthesis of 1,3-cycloalkadiones 3 from 1,2-bis(trimethylsiloxy)cyclo-

alkenes alkenes 1 through the reaction of 1 with chloromethyl methyl ether 4 in 

the presence of the active zinc reagents, followed by acid-catalyzed ring 

enlargement of the resulting 2-hydroxy-2-methoxymethylcycloalkanones 2, as shown 

in the following equation.3
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Since the 1, 2-bis (trimethylsiloxy) cycloalkenes 1 are easily prepared from 

the corresponding a,w-dicarboalkoxyalkanes 5,4 the present reaction seems to be 

equivalent to joining two carboalkoxyl group of 5 with the methylene group of 4. 

A typical procedure is as follows: To a solution of zinc-copper couple5 

prepared from 2.54g (0.04mol) of zinc dust and 0.40g (0.004mol) of cuprous 

chloride in methylene chloride was added 3.40 g (0.02mol) of isopropyl iodide,6 

and the solution was refluxed for 30min with stirring under an atmosphere of 

nitrogen. Then, to the solution was added 5.12g (0.02mol) of 

1, 2-bis (trimethylsiloxy) cyclohexene lc at 0-5•Ž and subsequently a solution 

of 1.77g (0.022mol) of chloromethyl methyl ether 4 in 5ml of methylene 

chloride at 0-2•Ž in a dropwise manner with stirring. The mixture was stirred 

for 1 hr at 0•Ž and for 2hr at room temperature successively. Usual working up 

of the reaction mixture and fractional distillation gave 2-hydroxy-2-methoxy-

methylcyclohexanone 2c in a 67% yield: by 75•Ž/3mmHg; IR (neat) 3090, 1720, 

1130cm-1 ; NMR (CCl4, ppm) ƒÂ 3.84, 3.75 (d, J=8.0Hz, 2H), 3.60 (br s, 1H), 

3.39 (s, 3H), 2.62-1.80 (m, 8H); Anal. Calcd for C8H14O3: C, 60.74; H, 8.92. 

Found: C, 60.91; H, 8.93. 

Dropwise addition of 1.58g (0.01mol) of 2c to a catalytic amount (0.2-0.3 

g) of potassium hydrogen sulfate at 170-180•Ž under reduced pressure (20-25 

mmHg) gave 0.95g (Y=75%) of 1, 3-cycloheptadione 3c, which was identical with 

an authentic sample7 in spectroscopic and gas chromatographic analyses.
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A variety of 1, 3-cycloalkadiones 3a-e was obtained from the corresponding 

1, 2-bis (trimethylsiloxy) cycloalkenes la-e by using similar procedures. 

The yields are shown in Table 1.8

Table 1. Synthesis of 1, 3-Cycloalkadiones 3.

a) Isolated yield. 

b) Mp (•Ž).

On the basis of the simple procedure, generality and moderate yields, 

the present method is reasonably promising in the synthesis of 

1, 3-cycloalkadiones.
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