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Abstmctz Aliphafic oki&yduv can be easily cmvmted to I,l-dilfluoroa~ by reaction of the cxmcspondittg 
gem-bist#latet with tetrabutyhtntonium dt@orotri~heny~tannate, 

Organofluorine compounds are of demonstrated importance in organic chemistry because of 

their applications in the areas of biological chemistry, agrochemicals, pharmaceuticals and 

fluoropolymersr. Numerous fluorinating reagents’ have been developed for the transformation 

of aldehydes to the difluoromethyl group like NH+I-12/IF3, SFd4 or DAST5. However, most 

of these reagents present disadvantages because of their toxicity and handling difficulties or 

require special equipment and/or vigorous reaction conditionszJ. In order to find an easy 

procedure for the synthesis of the -CHF, moiety, in the present work we have studied the 

reaction of gem-bistriflates, which are obtained by reaction of the corresponding aliphatic 

aldehydes with triflic anhydride (Tf*O)‘j, with [n-Bu&j’F7, CsF/18-crownda and the 

recently reported9 tetrabutylammonium difluorotriphenylstannate ([n-Byw+[Ph$nF,J-). 

R-CHO u R-CH(OTf), - R-CHF, 

The reaction of gem-bistriflates with n-Bu,NF and CsF/18-crown-6 affords mixtures in which 

the aldehyde is the main product. These results can be explained by residual moisture in the 

reagents7 or by fission of the S-O bond. In contrast to this, the reaction with the non- 

hygroscopic [n-Bu,N’J+[Ph,SnFJ affords the corresponding gem-difluorides in good yield 

Table 1)“. Therefore, our procedure is a viable alternative for the transformation of aliphatic 

aldehydes into the difluoromethyl group. 
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Table 1. Yields of conversion of aldehydes to gem-bistriflates and l,l-difluoroalkanes. 

Aldehyde Yield of gem-bistriflate(%) Yield of 1 , 1-difluoroaIkane( 96)’ 

_________________~~_~~~~~~~~-------~~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~____~~~~~~~~~~__~_________________ 

Tridecanal 85 7s 

cktanal 81 77 

3-Phenylpropionaldehyde 74 70 

Phenylacetaldehyde 62 68b 

2-Phenylpropionaldehyde 63 59 

2-Ethylhexanal 68 63b 

Cyclohexanecarboxaldehyde 76 72b 

Cyclooctanecarboxaldehyde 72 72b 

‘All compounds were characterized by IR, MS, ‘H-NMR, and 13C-NMR spectroscopy. 

bDetermined by GLC using internal standard. 
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