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WFZERCR-OMEEE (Z3L) : The generation method of stable perfluoroalkylzinc reagents from
perfluoroalkyl iodide using the combination of Me,Zn and LiCl has been developed. Although
perfluoroalkyllithium and Gregnard reagents are unstable due to facile a— or S -metal
fluoride (M-F) elimination, the perfluoroalkylzinc species thus obtained is stable and
can be utilized at room temperature. Theoretical investigations have revealed the origin
of the stability, compared to that of lithium reagents. This system is also applicable
for the generation of perfluorophenylzinc species. The application to the nucleophilic
perfluoroalkylation and perfluorophenylation has been demonstrated.
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Scheme 1. Drawback of traditional R+-Metal

species
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Table 1. Screening of zinc reagents for

halogen-zinc exchange reaction

Zinc reagent
1.0 e
CaFgl — 100 [C4Fg—"Zn"]
(1.5eq) Et,0,0°C,1h

PhCHO OH
—
tA6h P cyF,

Entry Zinc reagent (Prepared from)  Yield (%)
1 MeZnCl (ZnCly+1MelLi) 0
2 Me,Zn (ZnCly+1MelLi) 62
3 MesZnLi (ZnCly+1MelLi) 0
4 Me,ZnLi, (ZnCly+1MelLi) 0
5* MeyZn (LiCl-free) 0
6* Me,Zn - LiCl (MexZn+2LiCl) 43(89**)

*LiCl-free commercial Me2Zn solution was used.

**Under optimized conditions in THF.
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Table 2. Screening of perfluoroalkyl halides
Me,Zn (1.0 eq)

Rx _ LiCI (22 eq) [R,—"Zn" PhCHO )Oi
(1.2eq) THF,0°C,1h n,3h Ph R;
Entry R-X Yield (%)
1 CF3(CFa)s| 89

2 CF3(CFa)s-| 90

3 CF3(CFa)-| 91

4 CoFs-l 92

5 CF3(CF2)r-Br 35
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Figure 1. Substrate scope (perfluoroalkylation)
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Figure 2. Substrate scope (perfluorophenylation)
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Scheme 2. Theoretical study on the B-elimination
of CoFs-Metal species
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