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A FACILE PREPARATION OF 1-PERFLUOROALKYLALKENES AND ALKYNES.
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Summary: Alkenyl, allyl, and alkynylstannanes react with perfluoroalkyl
iodides in the presence of a catalytic amount of Pd(PPhjy), to give alkenes
and alkynes bearing perfluoroalkyl group.

Several perfluoroalkylation have been reported and utilized for the

synthesis of various organofluorine compounds,1 for example, the coupling

2

reaction using perfluoroalkylcopper reagents® or perfluorocalkylzinc

reagents,3 the nucleophilic reaction to (perfluoroalkyl)phenyliodonium

trifluoromethanesulfonate (FITS) reagent,4

and the addition of perfluoro-
alkyl iodides to carbon-carbon multiple bond.” 6,7 Although various types
of perfluoroalkylation have been disclosed, direct coupling of an alkenyl
group with a perfuorocalkyl halide giving perfluoroalkylated olefins has not
been established. 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-SnR3 + Ryl TN R-R; R: Alkenyl, Allyl, Alkyny!
1 R: Me, Bu
~ ~ Rf n"Cl’Fg, n"CGFB, CFé

A solution of n=C,FgI (2.0 mmol, 0.70 g) in hexane (2.0 ml) was added
dropwise to a mixture of (E)-l-phenyl-2-tributylstannylethene (1.0 mmol,
0.40 g) and Pd(PPh3)4 (0.10 mmol, 0.11 g) in hexane (3.0 ml).9 The whole
was stirred for 4 h at 70°C. The resulting mixture was poured into a
mixture of ether and saturated KF aqueous solution (10 ml),10 and extracted
with ether. The separated organic layer was dried (NapS0,) and concentrated.
Purification by preparative thin layer chromatography (hexane) on silica gel
gave (E)-l-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 Molecules?

Run Substrates Rel (eq) Temp hr Products Yieids(%)P
1 Phasnpy;  PC4Fg1(2.0)  70°C 4h PhN A n-C,Fo 707
2 CFqI(excess) 80°c%:d 3n PR cr, 11%°
3 PR Nengu;  PTC4Fgl(2.0)  70°C 4h PR n-C g 70%
4 /\/Sn8u3 n-C6F13 1(1.2) R.T. 1h /\/”’CGFD 100%¢€

o 1
5 n-CgF141(3.0) 70°C 30 nCefp A _mCefn 647
6 CF3I(excess) R.T.S»d  3p NP 243
f
7 %\OH n-C,FqI(2.0) 70°C 4h P N NOH 527
u3
€ £ Me
8 OH n-C,FgI(2.0) 70°C 4h n~C4WOH 68%
SnBuy
9 MeySnC=C(CHysMe n-CgF171(2.0) 70°C 6h  n-CeRaCsC(CHYsMe  557%°
10 Me3SnC=C(CHp,0HP n-C,FgI(2.0) 70°C 6h  n-CFgCC(CHALOTHP 607
11 Me;SnC=CPh n=CgF131(2.0) 70°C 6h n-CgFaC=CPh 277

a) One mmol of substrate, 1.2-3.0 mmol of i1odide, 0.1 mmol of Pd(PPhy),,

and 5 mL of hexane were employed.
noted. c¢) Benzene was used as solven

b) Isolated yields unless otherwise

d) Bath temperature. Excess CFjl

was refluxing during reaction. e) ng-NMR yield using CF43CO5Et as an

internal standard.

f) See reference 11.
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(E)-1l-phenyl-2-tributylstannylethene and (Z)-l-phenyl-2-tributylstannyl-
ethene were treated with n-C,FgI under the same condition. The products
were only (E)-l-phenyl-2-nonafluorobutylethene in both cases (run 1, 4&).
2-Tributylstannyl-3-buten—l-o0l and 3-tributylstannyl-4-penten-2-o0l 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.

PPN NsnBu;  t+ CRCHl  ———=  Ph  _~_CFj

38%

s ~ CF
Ph SnBuy 1 CF3CH,1 ——3::"’ Ph "3
Pd(PPh3)4(10 mol%), benzene, 80°C, 4h
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-1 SnBU3
R R _.R + BusSnl + Pd(0)
\%¢7\SHBU3 Pd(0) R\v/l\R \Yfg\ f

3 Pd* 4 2
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catalyzed coupling reaction of organotin compounds with acyl chloride
could be applied. Stereoselectivity of the reaction (run ! and 3 in
Table), however, can not be explained by the latter

(Received in Japan 27 June 1987)



