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Introduction

With the virtues of installing fluorine into organic com-
pounds with potential pharmaceutical uses known,1 meth-
ods for introducing a CF2 group under milder conditions are
desirable and are more likely to find use in installing fluo-
rine into advanced organic fragments of natural products
and their analogues. One such reagent is 3,3,3-bromodiflu-
oro-1-propene,2 which was first prepared in 1955 by a radi-
cal reaction of CF2Br2 and ethylene before base-mediated
elimination.3 This (hazardous!) procedure was rediscovered
by Seyferth et al.4 Lithiation of 3,3,3-bromodifluoro-1-pro-
pene gives difluoroallyllithium which reacts with electro-
philes in the form of aldehydes, ketones or trialkylsilyl chlo-

rides. The instability of difluoroallyllithium at temperatures
>–95 °C has led to milder alternatives being developed, in-
cluding work by Burton et al. where a screen of transition-
metal-mediated coupling reactions with aldehydes and ke-
tones concluded with zinc powder identified as the reagent
of choice.5 More recently, the indium-mediated coupling6

has become the most widely used reaction for addition of
(now widely commercially available) 3,3,3-bromodifluoro-
1-propene to aldehydes and ketones in the preparation of
difluorohomoallylic alcohols. The regioselectivity of these
reactions is marked by the fact that the CF2 terminus always
forms the C–E bond (E = electrophile), resulting in a general
formula (ECF2CH=CH2).

Table 1  Use of 3,3,3-Bromodifluoro-1-propene

(A) Qing et al. used the indium-mediated difluoroallylation reaction 
as a starting point in their synthesis of novel geminal-difluorinated 
sugar nucleosides.7 In fact, the reaction was diastereoselective and 
gave the anti-homoallylic alcohol as the major product. Further 
steps were used to prepare N1-(3-deoxy-3,3-difluoro-D-arabinofu-
ranosyl)cytosine.

(B) Taguchi and co-workers used the indium-mediated coupling 
conditions to prepare difluorohomoallylic alcohols before develop-
ing a reagent system to effect a defluorinative allylic alkylation 
transformation.8 The resulting fluoro-olefin structures are known 
isosteres for peptidic bonds.

(C) Zhao, Wang and co-workers reported the first preparation of 
difluorohomoallylic amines using their protocol of zinc-mediated 
coupling of 3,3,3-bromodifluoro-1-propene to α-amido sulfones.9
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(D) Qing and co-workers found that the use of a zinc-mediated cou-
pling of 3,3,3-bromodifluoro-1-propene in the presence of catalytic 
SnCl2 gave the resulting homoallylic hydrazine in good yield and 
with high diastereoselectivity.10 Cleavage of the hydrazine enables 
facile accessibility to chiral difluorohomoallylic amines.

(E) Lin and Qing showed that the difluorohomoallylic alcohols and 
amines (prepared from the reactions shown above) could undergo 
an anti-Markovnikov hydroalkylation in the presence of an organo-
zincate under palladium catalysis with an oxidant (benzoquinone 
under an air atmosphere).11

(F) Zhang and co-workers directly coupled 3,3,3-bromodifluoro-1-
propene to arylboronic acids with high regioselectivity (α-substitu-
tion) and chemoselectivity (aldehydes were unreacted under the re-
action conditions).12

(G) Ichikawa and co-workers found conditions for a selective γ-at-
tack (SN2′) of 3,3,3-bromodifluoro-1-propene by 1,2-bromohet-
eroarenes to give 3,3-difluoroallylic compounds which could 
undergo an intramolecular radical cyclisation to gain access to 3-di-
fluoromethylated dihydrobenzoheteroles.13
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