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Summary: Alkenyl, allyl, and alkynylstannanes react with perfluoroalkyl 

iodides in the presence of a catalytic amount of Pd(PPh3)b to give alkenes 

and alkynes bearing perfluoroalkyl group. 

Several perfluoroalkylation have been reported and utilized for the 

synthesis of various organofluorine compounds, ’ for example, the coupling 

reaction using perfluoroalkylcopper reagents 2 or perfluoroalkylzinc 

reagents, 3 the nucleophilic reaction to (perfluoroalkyl)phenyliodonium 

trifluoromethanesulfonate (FITS) reagent, 4 and the addition of perfluoro- 

alkyl iodides to carbon-carbon multiple bond.5y6t7 Although various types 

of perfluoroalkylation have been disclosed, direct coupling of an alkenyl 

group with a perfuoroalkyl halide giving perfluoroalkylated olefins has not 

been es tab1 ished. This paper describes a novel introduction of perfluoro- 

alkyl group on olefinic or acetylenic carbon by the Pd(0) catalyzed cross- 

coupling reaction between organotin compounds and perfluoroalkyl iodides. 8 

R-SnRb + R$ pdo R-Rf 

1 2 

R: Alkenyl, AlLyI, ALkynyl 
R’: Me, Bu 
Rf: n-CqFg, n-C&, CF3 

A solution of n-C4FgI (2.0 mmol, 0.70 g) in hexane (2.0 ml) was added 

dropwise to a mixture of (E)-1-phenyl-2-tributylstannylethene (1.0 mmol, 

0.40 g) and Pd(PPh3)4 (0.10 mmol, 0.11 g) in hexane (3.0 m1).9 The whole 

was stirred for 4 h at 7O’C. The resulting mixture was poured into a 

mixture of ether and saturated KF aqueous solution (10 ml),” and extracted 

with ether. The separated organic layer was dried (Na2S04) and concentrated. 

Purification by preparative thin layer chromatography (hexane) on silica gel 

gave (E)-1-phenyl-2-nonafluorobutylethene in 70% yield (0.23 g). 

Alkenyl-, allyl-, and alkynylstannanes react analogously and results 

are summarized in Table. To examine stereospecificity of the reaction, 
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Table. Introduction of Perfluoroalkyl Group into Organic Moleculesa 

Run Substrates RfI (es) Temp hr Yroduc ts Yleids(%jb 

1 Ph~S”B”j n-C4F91(2.0) 70°C 

2 CF I(excess) 3 80”CC,d 

3 
Ph- sneuj 

n-C4F91(2.0) 70°C 

4 e SnBu3 n-C6 F I(1.2) 13 R.T. 

5 n-C6Fl31(3.0) 7o”c 

6 CFgI(excess) R T ‘sd . . 

7 n-CqFgI(2.0) 

e 

4 f 
8 OH n-CqFgI(2.0) 

SnBu;) 

9 Me3SnCX(CH&Me n-C6F l3 I(2.0) 

10 Me3SnCX(CH2)~0MP n-CqFgI(2.0) 

11 Me-$nCZCPh n-C6F l3 I(2.0) 

70°C 

70°C 

70°C 

70°C 

70°C 

4h 

3h 

4h 

lh 

3h 

3h 

4h 

4h 

6h 

6h 

6h 

7031 

64% 

247’ 0 

559e 0 

60% 

27Ye 0 

a) One mmol of substrate, 1.2-3.0 mmol of iodide, 
and 5 mL of hexane were employed. 

0.1 mmol of Pd(PPh3)+, 
b) Isolated yields unless otherwise 

noted. c) Benzene was used as solven . d) Bath temperature. 
was refluxing during reaction. e) !9 

Excess CF31 

internal standard. 
F-NMR yield using CF3C02Et as an 

f) See reference 11. 
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(E)-1-phenyl-2-tributylstannylethene and (Z)-1-phenyl-2_tributylstannyl- 

ethene were treated with n-C4F91 under the same condition. The products 

were only (E)-1-phenyl-2-nonafluorobutylethene in both cases (run 1, 4). 

2-Tributylstannyl-3-buten-l-01 and 3-tributylstannyl-4-penten-2-01 can be 

converted to perfluoroalkyl substituted compounds (run 9, 10) irrespective 

of hydroxyl group. 

The above method can be applied to l-iodo-2,2,2_trifluoroethane and E- 

alkene was obtained stereoselectively. 

Ph+SnBu3 t CF$H,I - 
38% 

Ph,/,,CF3 

Ph- SnBu3 + CF$H$ - Ph*cF3 

35% 
Pd(PPh3)4(10 mol%), benzene, BO"C, 4h 
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R+R~ + BugSnl+ Pd (0) 

5 
4 
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catalyzed coupling reaction of organotin compounds with acyl chloride 

could be applied. Stereoselectivity of the reaction (run 1 and 3 in 

Table), however, can not be explained by the latter. 
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