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Absbact: A wide range of thioketones may be conveniently obtained by silyl triflate promoted 

bis(trimethylsilyl)sulfide thionation of ketones. 

The interest in thiocarbonyl containing molecules has recently seen an increasing growth due to 

interesting applications of this group in the synthesis of complex natural products’. 

Many methods for the synthesis of thioketones have appeared in the literature, ranging from 

photochemical to thermolytic techniques 2, the most synthetically useful being those based on the direct 

conversion of carbonyl derivatives into the corresponding thiono derivatives2J. Anyway, unless sterically or 

electtonically stabilized, these compounds show a great tendency to oligomerixe or polymerize. More 

recently some other methodologies have been developed4 for the synthesis of such highly reactive 

compounds, thus demonstrating the still present need to find milder conditions for their generation. 

We recently reported a novel CoCl2.6H2O or CF3SO$iMe3 induced thionation of aldehydes with 

bis(trimethylsilyl)sulfides that allows the synthesis and the “in situ” trapping of those elusive compounds such 

as thioaldehydes. While CoClp6H2O proved ineffective to induce the bis(trimethylsilyl)sulfide based 

thionation of ketones, trimethylsilyltriflate has been able to promote the thionation of some ketones. 

We want to report in this communication on the development of this new tbionation procedure, that 

affords, in mild conditions, a general synthesis of a wide range of thioketones, including aliphatic and 

a&unsaturated compounds. 

Relevant results are summman ‘xed in the Table. 
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Scheme 1 

Treatment, as an example, of a solution of 2adamantanone IL (100 mg, 0.67 mmol) and 

bis(nimethylsiiyl)sulfide (238.5 mg, 1.34 mmol) in 2.8 mL of CHsCN with CF$O$iMc, (29.5 mg. 0.13 

mmol) under stirring at room temperature for 8 h affords, after NaHC03 work up, 2-adamantanethione 2Zs in 

68% yield6. 

Outstanding features of this reactivity are the very mild reaction conditions, which allow tbe synthesis 

of a wide range of thioketones, and the possibility of minimixing side reactions through a strict control of the 

stoichiometry of the thionating agent, Me&S&Me,. 

Acetonitrile proved to be the most efficient solvent, even though the reaction can be equally performed 

in methylene chloride, albeit with a relevant slowing of the reaction rate. 

As expected when thionating the more reactive and less hindered ketones la-e. Zf only their oligomers 

can be obtained, while compounds Zd, Ze, Zg. Zb and Ii smoothly afforded the isolation of the thioketones. In 

this context the synthesis of tbiomenthone 2i should be noted. To the best of our knowledge this particular 

compound has always been observed in its enethiol form7. Thanks to the mildness of the present 

methodology, this compound is obtained as a 1 : 1 mixture of thioketone : enethiol*. 

Noteworthy, in the present conditions thioketones obtained may be trapped “in situ” as the 

corresponding cycloadducts. Thus for istance ketones I$ d, f, g, i. when reacted with (Me&S in the 

presence of 2.3~dimethyl-13-butadiene, afford the cormsponding functional&d dihydrothiopyrans9 (Scheme 

2). 

Ph 
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Scheme 2 
The synthesis of the cycloadduct 5 outlines the chemoselectivity of the present methodology, which 

allows the selective thionation of the keto functionality in the presence of the ester group, as shown in 

Scheme 2. 

Finally this procedure even allows the synthesis of a&unsaturated thioketones. a class of compounds 

still not readily accessibleto. As shown by ketones ZEn in the Table, in this case, as already observed by 
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Table. Synthesis of Thioketones 

Ketone Fbduct a Conditions Yield (96) b 
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a All compounds showed spedwcopkal data consistent with the assigned structure. bybe of 
isolated material. ’ lsolatad as the trimer. d 20% of the blmar was Wated.a40% of the enathbl 
as well as 10% of di- 3-(mnth-3sne)sulfide were isolated. ‘k NMR (C&G) 6 264 ppn. f 20% of 
2,Wimethyl-2-heplen-6-mioCeone was de&ted. 
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Metzner et Viallelo, the l3-position of the enone must be sterically hindered to avoid the formation of the 

cormsponding Michael adduct, thus evidencing a limitation of this procedure. 

In conclusion this new thionation procedure compares well to the ones already reported in the literature 

and, for the mild conditions employed, can be the methodology of choice for rather sensitive substrates. 
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