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Abstract—Radical allylation of trifluoromethylated xanthates allows the preparation of quaternary carbon centers bearing the
trifluoromethyl group. An excess of the allyltributyltin reagent must be used in order to achieve satisfactory yields of the adducts.
The excess of reagent could be conveniently removed by the use of diethylazodicarboxylate (DEAD). © 2001 Elsevier Science Ltd.
All rights reserved.

Although numerous methods are now known for the
introduction of a trifluoromethyl group on organic
substrates,1 the elaboration of quaternary carbon cen-
ters bearing this group is not an easy task. Specific
structures have been obtained by cycloaddition reac-
tions or ionic condensations.2 Radical reactions have
been less used in this area.12 Here, we want to describe
our results concerning the intermolecular allylation
of trifluoromethylated tertiary carbon radicals, lead-
ing to trifluoromethylated quaternary carbons 4
(Scheme 1).13

The starting trifluoromethylated alcohols 2 have been
prepared by condensation of the Ruppert Reagent
CF3SiMe3 with the corresponding carbonyl compound
1 in basic medium (1 M Bu4NF/THF).22 Formation of
their xanthate derivatives 3 has been performed under

classical conditions (KH/THF/CS2, then alkylation by
MeI).23 The tertiary trifluoromethylated radicals have
been formed from these xanthates 3 either by UV
irradiation, or preferably by chemical initiation. Tri-
ethylborane (1 M in hexane) has been useful for the
generation of the radical intermediate at low tempera-
ture. Their allylation by allyltributyltin occurred follow-
ing a radical cycle.24 Several secondary reactions have
been observed: Chugaev elimination leading to trifluo-
romethylated olefins, reduction of the xanthate group
and in some cases rearrangement of the starting O,S-
dialkyldithiocarbonate to an S,S-dialkyldithiocarbon-
ate. In order to minimize these by-products, particular
conditions have been used: reaction at low (−20°C,
entries a and b) or room temperature (other entries),
with a great excess of allyltributyltin (2–10 equiv.) and
without solvent. The results are gathered in Table 1.

Scheme 1.
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Table 1. Allyl-trifluoromethyl compounds produced via
Scheme 1

Entry 2�3a1�2a 3�4a

9252 (CF3 a/b: 96/4) 55 (CF3 a/b: 27/73)a
94b 7 (CF3 b 100%)77 (CF3 a 100%)
7858 (CF3 endo/exo : 2/98) 84 (CF3 endo/exo : 96/4)c
87d 82 (CF3 ax/eq: 22/78)58 (CF3 ax/eq: 77/23)
92 5694e

a Isolated yields (%).
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Scheme 2.

This condensation is quantitative after a few hours
without catalyst. The metalloene adduct 5 remains on
the silica column when the allylation product 4 is
eluted. Consequently, this procedure allows an easy
removal of the allyltributyltin excess.

Typical procedure:

Triethylborane (6 mL, 6 mmol, 1 M in hexane) was
added dropwise to a stirred solution of the xanthate 3d
(1.7 g, 5.4 mmol, 77/23 mixture of the axial and equato-
rial isomers) and allyltributyltin (11 mL, 37.8 mmol, 7
equiv.) at room temperature. The progress of the reac-
tion was monitored by TLC (pentane) and the loss of
the yellow color of the solution. After 1 h diethylazodi-
carboxylate (7 mL, 46 mmol) was added to the mixture
and the formation of the metalloene adduct 5 was
followed visually by the fading of the red color of the
azo compound. After 2 h column chromatography of
the reaction mixture (silica gel, pentane) afforded 1.1 g
(4.43 mmol, 82%) of 4d as a colorless oil (22/78 insepa-
rable mixture of the axial and equatorial trifluoro-
methyl isomers).26
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