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TRIFLUOROMETHYLATED ALLYLIC ANION AND RADICAL; GENERATION BY THE
ELECTRONIC INVERSION OF II-ALLYLIC PALLADIUM COMPLEX BY SAMARIUM
DIODIDE
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Trifluoromethylated nt-allylic Pd-complex was treated with samarium diiodide to generate the
trifluoromethylated allylic anion and radical species.
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Recently we reported on the reaction of trifluoromethylated allylic alcohol derivatives (1, 2)
with a soft carbon nucleophile in the presence of palladium catalyst [Pd(PPh3)4, PA(DPPE)2] and its
application to the synthesis of trifluoromethylatyed pyrethroid.1) In this nucleophilic substitution
reaction, the position of the trifluoromethyl group, the kind of ester group as a leaving group, and the
ligand of palladium metal are crucial factors for the formation of the trifluoromethylated n-allylic
complex (3).

R=alkyl
X=0Ac, OCOOEt, OPO(OEt),, OTs

‘On the other hand, trifluoromethylated allylic anions and/or the radicals are considered to be
very important reactive species for the synthesis of highly functionalized fluorine-containing
compounds in the fields of organic and medicinal chemistry.z) Here, we report the generation of the
trifluoromethylated allylic anion and radical by the electronic inversion of the trifluoromethylated 7t-
allylic palladium complex using samarium diiodide (SmI2).3) The results, obtained by the reactions
of trifluoromethylated m-allylic palladium complexes derived from alcohol derivatives (4-8) with
SmI2 (2 eq mol) in THF and isopopy!l alcohol (1 eq mol),® are shown in Table I. The compounds
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4, 6,7, 8), whose trifluoromethyl groups are located at either end (o or ) of the m-allylic complex
system (3), gave the difluorodiene compound as the major product along with the dimeric compound
even in the presence of the alcohol.5) The compound (§) which has a trifluoromethyl group at the
central carbon (B-position) of 3 yielded the reduced products as a mixture of regiochemical isomers
without giving any of the fluorine-eliminated diene or the coupled dimer. We believe that
difluorodienes are obtained through the formation of allylic anion species followed by the B-
elimination of a fluoride ion®) and the dimers are derived from the coupling between the allylic
radicals (Chart 1). The reduction in compound (8) is considered to be derived by the abstraction of
hydrogen atom from alcohol by the anion or radical species in which the B-elimination of fluoride ion
is impossible. When the reaction was attemoed in the absence of Pd(0) catalyst, no reaction took
place. As an equivalent to the trifluoromethylated allylic anion, the reaction of compound () with 2-
octanone in the presence of palladium catalysist and SmI2 (2 eq) was examined to give a 4:3
diastereomeric mixture of the products in 76% yield (Chart 2). Although we have no plausible
explanation for the different regioselectivity of § in reduction and carbonyl addition, it might be the
result of the different reaction mechanism, that is the radical or anionic reaction.

Table 1. Reaction of Allylic Estere (4-8) with Pd(PPh3), and Smipa)

Starting material Product (yield)
OAc S p  CFsq NP Ph X-CF;
PhWCFa PR ’\)g\' :::@
by F ph CF; Ph CF,
4 42% 22% %
OAc
PhW PhW PhW
CF CF3 CH;3
5 c) 57% 5%
CF, OAc FTL;
HC%I{13 n(}#i13
69 45%
CF
CsH 3
nCgH;,; OAc nCsHy7 o\ we7 CF, ncanﬁ
CF FF CF3 nCgH 771N
3 nCgHy3 CF,
79 28% 14% 1%
OPO(OE),
nCyHy g 49% 2% 3%
89

a) Reaction was carried out by using Pd(PPh;), (0.05 eq.), iso-PrOH (1 eq) and
Sml, (2 eq) in THF. b) Room temperature, 2 h. ¢) 50 °C, 20 h. d) Reflux, 2 h.
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Chart 2

The easy availability of the trifluoromethylated allylic alcohol derivatives?) and the clear
reactivity with the carbonyl compound in compound (5)8) have opened a new way to create the new
fluorinated bioactive compounds.
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