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     Thiols added easily to acetylenic compounds in the presence 

of Et3B to give alkenyl sulfides in good yields. The reaction 

of acetylenes with 3-methyl-2-buten-l-thiol gave dihydro-

thiophene derivatives in one pot.

     Free radical reactions have been used increasingly in recent years for the 

synthesis of organic molecules.1) Only little attention, however, has been paid 

to the methods for the primary generation of radicals. Photoinitiation and 

chemical initiation are general two methods and initiators such as dialkyl 

peroxides and azobisisobutyronitrile are widely and exclusively used in the 
latter case. Recently we have shown that Et3B is an effective catalyst for the 

radical addition of triphenyltin hydride2) or triphenylgermyl hydride3) to 

acetylenes. Here we wish to report the further application of this new radical 

initiation method to the addition of thiols to acetylenes.4)

     A hexane solution of Et3B5) (1.0 M, 1 M = 1 mol dm-3, 1.0 ml, 1.0 mmol) was 

added to a solution of 1-dodecyne (0.17 g, 1.0 mmol) and benzenethiol (0.12 g,

1.1 mmol) in benzene (10 ml) at 25℃ under an argon atmosphere. The resulting

mixture was stirred for 4 h at 25℃. Workup6) (1 M NH4CL, AcOEt) followed by

purification by silica gel column chromatography gave 1-phenylthio-l-dodecene 

(0.22 g, 81% yield) as a stereoisomeric mixture (Z/E = 40/60). Aliphatic thiols 

were less reactive than aromatic thiols.7) Thus, the reaction of phenyl-

acetylene with n-BuSH or t-BuSH gave the corresponding styryl sulfide in 54% or 

53% yield, respectively after stirring for prolonged reaction time (15 h) under 

the same reaction conditions. Fortunately, this problem was solved by the 

addition of methanol to the reaction mixture.8) For instance, treatment of a 

solution of phenylacetylene (1.0 mmol), n-BuSH (1.1 mmol), and MeOH (4.0 mmol)
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Table 1. Et3B Induced Addition of RSH to Acetylenes

a) Isolated yields. b) Excess of trimethylsilylacetylene (5.0 mmol) was 

employed. The yield was based on PhSH. c) Stereoisomeric mixture (Z/E = 

1/2 or 2/1) d) Acetylene (1.0 mmol), thiol (1.1 mmol), methanol (4.0 mmol), 

and Et3B (1.0 mmol) were employed.

in benzene (10 ml) with Et3B (1.0 mmol) gave 1-butylthio-2-phenylethene9) in 92%

yield after stirring for 3 h at 25℃.

     The representative results are summarized in Table 1. Thiyl group added to 

terminal acetylenic carbon regioselectively, but nonstereoselectively to give a 

mixture of (Z)- and (E)-alkenyl sulfides with an exception of the reaction of 

trimethylsilylacetylene which gave (E)-olefin exclusively. The Z/E ratios of 

double bonds were not affected by the solvents or reaction temperature. 

Dichloromethane and tetrahydrofuran were effective solvents as benzene or 

toluene, while the reaction did not take place in hexane. It is worth noting 

that this new method provided alkenyl sulfides in good yields without contamina-

tion by diaddition products. Generally, the alkenyl sulfides formed in the first 

addition step are more reactive than the starting alkynes and most thiol
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additions to alkynes are accompanied by at least partial diaddition.4) 

     The new method is also effective for the addition of thiols to alkenes. 

Treatment of 1-dodecene, styrene, or 3-buten-1-ol with n-BuSH in the presence of 

Et3B gave the corresponding butyl sulfide in 81%, 79%, or 83% yield, 

respectively. Alkenes and alkynes reacted with thiols at the comparable 

reaction rate.10) 

     The reaction was successfully applied to the synthesis of dihydrothiophene 

derivatives from acetylenes and 3-methyl-2-buten-l-thiol.11,12)

     The thiyl radical also caused vinyl-radical cyclization of acetylenic 

olefins denicted below.13-16)
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