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A variety of alkenes and alkynes efficiently undergo the 

 perfluoroalkylation with F-alkyl iodides in the presence of a 

 catalytic amount of tetrakis (triphenylphosphine) palladium (0) 

 in hexane to give good yields of the corresponding F-alkylat-

 ed alkyl and alkenyl iodides, respectively.

 The perfluoroalkylation of a carbon-carbon multiple bond is an interesting 

and valuable reaction in organic synthesis. The methods reported so far for such 

a transformation involve a photo-irradiated," radical-initiated,2) thermal,3) 

and electrochemical reaction4) of F-alkyl halides with alkenes or alkynes. These 

methods, however, do not necessarily give satisfactory yields of the products, 

and often suffer from side reactions. Some transition-metal carbonyl complexes 

have recently proved to be effective for this type of reaction.5) Still of much 

importance is to develop a novel method for introducing an F-alkyl group to 

organic molecules. 

 In this communication is disclosed the first example of a palladium complex-

catalyzed addition reaction of F-alkyl iodides to the carbon-carbon multiple bond 

of various alkenes and alkynes under mild conditions. This reaction can serve as 

a simple, effective method for the synthesis of F-alkylated alkyl or alkenyl 

iodides in good yields.

When F-alkyl iodide was treated with alkene (1) or alkyne (2) (1.0-1.2 

equiv.) in the presence of a catalytic amount (5-10 mol%) of tetrakis(triphenyl-

phosphine)palladium(0) [Pd(PPh3)4] in hexane, 1-F-alkyl-2-iodoalkane (3) or 1-F-

alkyl-2-iodo-l-alkene (4) was obtained6) in good yield, respectively. The reac-

tion did not occur at all in tetrahydrofuran, 1,2-dichloroethane, nor in benzene. 

Out of the catalysts examined such as Pd(PPh3)4, dichlorobis(triphenylphosphine)-

palladium(II), and palladium(II) chloride, only Pd(PPh3)4 was effective for the 

present reaction. The results are summarized in Table 1. Various terminal 

alkenes and alkynes were regioselectively perfluoroalkylated with F-alkyl iodides 

by the aid of the palladium catalyst. The hydroxyl, carbonyl, and trimethylsilyl
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 Table 1. Pd-Catalyzed reaction of F-alkyl iodides with alkenes and alkynesa)

a) The reaction of 1 was performed at ambient temperature for 3-6 h by using 5 
mol% of Pd(PPh3)4. The reaction of 2 was run in the presence of 10 mold of 
Pd(PPh3)4 at 60-67 C for 24 h. b) Determined by 19F NMR. c) Isolated yield. 

groups in 1 or 2 were tolerant of the reaction. The reaction of internal alkynes 

such as 2-hexyne and 4-octyne proceeded under the same conditions to give 50-60% 

yields of the products.6.7) In the case of cyclohexene and cis-and trans-3-

hexene, the corresponding F-alkylated iodides were obtained6) in 40-50% yields 

under forced conditions (67 C, 24 h). The addition of p-dinitrobenzene as a 

radical scavenger retarded the reaction. This fact suggests that the present 

reaction occurs via a free radical process in nature. 

 Further studies on synthetic applications of this reaction as well as its 

mechanism are now in progress.

References 
1) R.N. Haszeldine, J. Chem. Soc., 1951, 588; R.N. Haszeldine and B.R. Steele, 
ibid., 1953, 1199. 2) N.O. Brace and J.E. Van Elswyk, J. Org. Chem., 41, 766 
(1976); N.O. Brace, J. Fluorine Chem., 20, 313 (1982); K. Baum, C.D. Bedford, and 
R.J. Hunadi, J. Org. Chem., 47, 2251 (1982). 3) R.N. Haszeldine and K. Leedham, 
J. Chem. Soc., 1952, 3483; K. Leedham and R.N. Haszeldine, ibid., 1954, 1634. 4) 
P. Calas and A. Commeyras, J. Fluorine Chem., 16, 553 (1980); P. Calas, P. 
Moreau, and A. Commeyras, J. Chem. Soc., Chem. Commun., 1982, 433. 5) T. 
Fuchikami and I. Ojima, Tetrahedron Lett., 25, 303, 307 (1984); K.V. Werner, J. 
Fluorine Chem., 28, 229 (1985). 6) All products were fully characterized on the 
basis of spectral and analytical data. 7) The stereochemistry of the products 
has not yet been determined. 

 (Received August 28, 1986)


