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ABSTRACT
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S-[1-(N-Acetylamino)-2,2,2-trifluoroethyl]-O-ethyl dithiocarbonate (6), a readily available xanthate, adds efficiently to various functionalized olefins
to give the corresponding adducts 8 via a radical chain reaction initiated by a small amount of lauroyl peroxide.

The introduction of fluorine atoms in a given molecule often addition of nucleophiles to trifluoromethyl iminium specfies,
dramatically alters its chemical properties and its pharma- the ring opening of trifluoromethylated aziridinéand the

cological profile in the case of a biologically active com-

addition of the trifluoromethyl anion to functionalized

pound! As a consequence, much ongoing effort has beenimines?

devoted to the development of practical synthetic routes to

the various classes of fluorinated compouddss part of
our continuing work in this areye have devised a direct,
highly flexible, and efficient approach w-trifluoromethyl-
amines.

Several trifluoromethylated amines such as compound

1-5% exhibit interesting biological activity (Figure 1).
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Figure 1. Some biologically active trifluoromethylamino deriva-
tives.
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Their preparation mostly hinges on the reductieor
alkylating?® amination of the corresponding trifluoro methyl
ketones, the reduction of trifluoromethylated enamitibe
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Table 1. Results of Radical Addition of Xantha&to Olefin 7
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Our synthetic design, depicted in Scheme 1, relies on the a-trifluoromethylamine motif, as demonstrated by the ex-

rich chemistry of xanthat€d. Thus, radical addition of
xanthate 6 to olefin 7 leads directly to a variety of
o-trifluoromethyl amides8. The large-scale preparation of
reagent6, a nicely crystalline solid, was straightforward
starting from the readily available hemiacetal of trifluoro-
acetaldehyde via the knov(2,2,2-trifluoro-1-chloroethyl)-
acetamidé?!

Indeed, when a solution & and vinyl acetate’a (1.1
equiv) in 1,2-dichloroethane (1 M) was heated to reflux in
the presence of 2 mol % of lauroyl peroxide, a 95% yield of
the expected adduBa was obtained. Xanthatturned out
to be quite an effective reagent for the introduction of the

amples compiled in Table 1. Many of the common functional
groups are tolerated in the olefinic partner, allowing the
synthesis of a wide variety of fluorinated derivatives in
generally good yield.

The adducts lead themselves to a number of useful
transformations (Scheme 2). For example, heating the
addition produciBa in methanol with catalytic amounts of
camphorsulfonic acid resulted in the formation of dimethyl
acetal9 in good yield (72%). With a conveniently masked
aldehyde function, this compound represents a useful spring-
board for accessing more complex trifluoromethylated

Scheme 2. Transformation of Adduct8a and8i

Scheme 1. Synthetic Route ta-Trifluoromethylamines i
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structures. In the case 8i, derived fromN-vinyl pyrroli- In the case of addud@k, refluxing in the same solvent
done, refluxing in chlorobenzene caused the elimination of with a gradual addition of a stoichiometric amount of
the xanthate group to give olefib0 in quantitative yield. peroxide induced ring-closure onto the aromatic ring to give

Alternatively, the xanthate group in the adduct may be the corresponding indolin2in 90% vyield as a 6/4 mixture
used to implement another radical addition (Scheme 3). Thisof diastereoisomer$The xanthate group may simply be
reductively cleaved by using a tin-free procedure we

_ developed a few years agbas shown by the transformation

Scheme 3. Radical Transformations of Adduc8h, 8j, and8k of 8j into compoundL3. Interestingly, this substance contains
S two differently protected amino groups.
S .
P EtO)LS Finally, we found that exposure of reageéhtlone to a

AcHN 87 "OEt _~~_-SiMes SiMe stoichiometric amount of lauroyl peroxide furnished a
3

AcHN - surprisingly good yield of dimet4 as a 1/1 mixture of the

FsC 0) 1,2-dichloroethane - . . .
o« DLP FaC o mesoanddl isomers (Scheme 4). The hitherto undescribed
o e % |
0
SYOEt Scheme 4 Dimerization of Xanthaté
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NHAc FsC~ °S” "OEt FaC
NHAc i DLP 3
N 1,2-dichloroethane N NHAG
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S>\;0Et FaC free diamine corresponding tb4 would be an interesting
o § o NHAC building block for novel ligands for transition metals.
ﬂ _ btk In summary, we have presented very promising prelimi-
N NHAC iprOH N nary results concerning the use of reagefur the expedient
Y FaC synthesis ofx-trifluoromethylamines. The reaction is quite
8j 78% O 43 general, proceeds under mild conditions, is easily scaled up,

and tolerates a wide variety of functional groups. A large

diversity of hitherto inaccessible trifluoromethylated com-
is illustrated by the conversion of one the isomer8iofnto pounds can now be readily prepared.

the densely functionalizetil in 72% yield by heating it with
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