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A NEW SYNTHESIS OF KETONES FROM 1, 2-DIMETHOXYETHENYLLITHIUM, 

ORGANOBORANES, AND ALKYL FLUOROSULFONATES

Toshinobu YOGO, Junji KOSHINO, and Akira SUZUKI* 

Department of Applied Chemistry, Faculty of Engineering, Hokkaido University, Sapporo 060

The reaction of alkyl fl uorosulfonates with lithium 1, 2-dimethoxyethenyltri-

alkylborates readily prepared from organoboranes gives corresponding ketones in 

good yields.

Recently we have reported on the reaction of BrBnsted acids with lithium 1, 2-dimethoxyethenyl-

trialkylborates obtainable from 1-bromo-1, 2-dimethoxyethene and trialkylboranes, which provides a 

convenient synthesis of 1, 1-dialkylethenes.1 In this Letter, we wish to report that such an ate-

complex (Ⅰ) reacts smoothly with alkyl fluorosulfonates to afford corresponding ketones in good

yields (eqs. 1 and 2).

(1)

(2)

In an attempt to develop the synthetic utility of lithium 1, 2-dimethoxyethenyltrialkylborates

(Ⅰ), the reaction of I with dimethyl sulfate as an alkylating agent was first examined. When 1, 2-

dimethoxyethenyltrihexylborate was treated with dimethyl sulfate followed by hydrochloric acid, 3-

nonanone was obtained in a 56% yield. Several methylating agents were examined for the alkylation 

of I. The yield of 3-nonanone was found to be increased in the following order; methyl iodide, 

methyl p-toluenesulfonate, dimethyl sulfate, and methyl fluorosulfonate. The best yield of 3-nona-

none was given under the conditions by using methyl fluorosulfonate at -78℃.

The following procedure for the preparation of 3-nonanone is representative. To a solution of 

1, 2-dimethoxyethenyllithium2 prepared from 1-bromo-1, 2-dimethoxyethene (323mg, 1.93mmol) and butyl-

lithium (1.5ml of a 1.3M solution in ether) in 6ml of ether, trihexylborane (0.60ml of a 3.2M

solution in THF, 1.93mmol) was added at -78℃. After stirring for 10min at -78℃, methyl

fluorosulfonate (0.17ml, 2.12mmol) was added to the mixture and then stirred for 30min at -78℃.

The reaction mixture thus obtained was allowed to warm to room temperature and then stirred over-

night. Finally 4ml of 3M hydrochloric acid was added at 0℃, followed by stirring for 6h at room

temperature. Glpc analysis of the organic layer showed that 1.75mmol of 3-nonanone had formed in 

a yield of 91%. The representative results are summarized in Table 1.

The reaction is considered to proceed through the following pathways. The borate (Ⅰ) reacts

with an alkylating agent to give the adduct (Ⅱ) by one alkyl group migration from boron to carbon.

Dialkylmethoxyborane is eliminated from Ⅱ to give a vinylic ether derivative (Ⅲ), which undergoes
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Table 1. Synthesis of Ketones

a Glpc yield based on the organoborane used
.

hydrolysis to form the corresponding ketone (eq. 3). The vinylic ether derivative is isolated by 

distillation of the reaction mixture. For example, in the reaction of 1, 2-dimethoxyethenyltri-

hexylborate with methyl fluorosulfonate, a mixture of (Z)- and (E)-3-methoxy-2-nonene was obtained, 

the structure of which was determined by NMR, IR and mass spectra.3 Furthermore, the structure was 

confirmed by hydrolysis with hydrochloric acid to 3-nonanone.

Whereas the reaction of borate complexes (Ⅰ) With Bronsted acids gives 1, 1-dialkylethenes by

two alkyl group migration from boron to carbon,1 the treatment with alkyl fluorosulfonates brings

about one alkyl group migration to afford Ⅲ after el imination of dialkylmethoxyborane.

(3)

Although there have been other published procedures for the preparation of ketones from organo-

boranes,4 the present reaction provides a new synthesis of ketones by using readily available 1, 2-

dimethoxyethenyl lithium and organoboranes.
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