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A diastereoselctive trifluoromethylation of chiral N-(tolyl-
sulfinyl)imines with (trifluoromethyl)trimethylsilane in the pres-
ence of Lewis bases such as tetrabutylammonium acetate or
phenoxide proceeded smoothly to afford the corresponding tri-
fluoromethylated adducts in good yields.

The introduction of a trifluoromethyl group into organic
molecules dramatically influences on the polarity, solubility,
and biological activity of thus formed fluorinated compounds.
Trifluoromethylated amines are important building blocks for
biologically active drugs and agrochemicals, and also useful
precursors for the synthesis of �-trifluoromethyl �-amino acid
analogues. In spite of their usefulness in synthetic reaction, only
a few examples have been reported on the syntheses of trifluoro-
methylated amines including chiral ones.1–3 Prakash and co-
workers reported on the nucleophilic addition of the trifluoro-
methyl group to chiral N-sulfinylimines, that is one of the most
straightforward methods for syntheses of chiral trifluoro-
methylated amines.4

In our previous communication, a catalytic trifluoro-
methylation of various carbonyl compounds or imines with
TMSCF3 in the presence of lithium acetate was reported.5 In
order to demonstrate the utilities of these Lewis bases such as
the acetate anion in synthetic reactions, the trifluoromethylation

of chiral N-sulfinylimines, easily prepared from commercially
available sulfinamide, was studied. In this communication,
we would like to describe the trifluoromethylation of chiral N-
sulfinylimine with TMSCF3 under mild conditions by using a
Lewis base such as AcONn-Bu4.

In the first place, a trifluoromethylation of (S)-N-benzyli-
dene-p-toluenesulfinamide 1a with TMSCF3 was tried in the
presence of an equimolar amount of AcOLi at 0 �C in DMF
and the desired product was obtained in moderate yield with
low diastereoselectivity (Table 1). The effect of counter cations
of the acetate was also examined in order to improve the yield
and diastereoselectivity of the above reaction. As a result, it
was found that the counter cations played important roles on
yields and stereoselectivities of this reaction, and as the nucleo-
philicity of acetate anion increased, yield and diastereoselectiv-
ity of the adduct became higher (Entries 1–5). Further, various
tetrabutylammonium salts were screened and reaction conditions
were optimized in order to improve the diastereoselectivity
(Entries 6–11). The corresponding trifluoromethylated adduct
was obtained in high yield with good diastereoselectivity when
the reaction was carried out by using an equimolar amount of
tetrabutylammonium acetate (AcON-n-Bu4) at �40 �C (Entry
8). On the other hand, the trifluoromethylation reactions did

Table 1. Screening of catalysts
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p -TolyCat. (1.0 equiv.)

DMF,  Temp.(2.0 equiv.)

  1 h.1a 2 a
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Entry Cat. Temp./�C Yield/%a (SS,R:SS,S)
b

1 AcOLi 0 56 52:48

2 AcONa 0 68 46:54

3 AcOK 0 77 63:37

4 AcOCs 0 89 75:25

5 AcON-n-Bu4 0 92 92:8

6 AcON-n-Bu4 �20 97 95:5

7 AcON-n-Bu4 �40 94 96:4

8 AcON-n-Bu4 �40 93 96:4c

9 PhON-n-Bu4 �40 87 94:6

11 PhCO2N-n-Bu4 �40 51 95:5

10 SuccinN-n-Bu4
d �40 6 96:4

12 none 0 0 —

aYield was determined by 1HNMR analysis (270MHz) using
1,1,2,2-tetrachloroethane as an internal standard. bDiastereomeric
ratios were determined by 19FNMR analysis. c1.4 equiv. of
TMSCF3 were used. dTetrabutylammonium succinimide.

Table 2. Trifluoromethylation of various aldimines

N

R H

S
O

p -Toly TMSCF3 HN

R CF3

S
O

p -Toly
Cat. (1.0 equiv.)

DMF,  Temp.(1.4 equiv.)
1 h.

+

Entry R Cat.
Temp.

/�C

Yielda

/%
(SS,R:SS,S)

b

1 C6H5 (2a) AcON-nBu4 �40 91 96:4

2 4-MeOC6H4 (2b) AcON-nBu4 �20 81 92:8c,d

3 4-MeC6H4 (2c) AcON-nBu4 �40 90 95:5

4 2-ClC6H4 (2d) AcON-nBu4 �40 92 96:4

5 3-ClC6H4 (2e) AcON-nBu4 �40 93 95:5

6 4-ClC6H4 (2f) AcON-nBu4 �40 94 95:5

7 4-BrC6H4 (2g) AcON-nBu4 �40 94 94:6

8 1-Naphthyl (2h) AcON-nBu4 �40 92 96:4c

9 3-Pyridyl (2i) AcON-nBu4 �40 85 94:6

10 2-Furyl (2j) AcON-nBu4 �40 93 95:5

11 t-Bu (2k) AcON-nBu4 �40 91 96:4

12 c-C6H5 (2l) PhON-nBu4 �40 75 95:5e

13 PhCH2CH2 (2m) PhON-nBu4 �40 53 92:8e

aIsolated yield. bDiastereomeric ratios were determined by 19FNMR
analysis. cDiastereomeric ratios were determined by 1HNMR analy-
sis. d2.0 equiv. of TMSCF3 were used. eThe combined solution of
imine and TMSCF3 in DMF was added slowly to the DMF solution
of PhON-nBu4.
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not proceed effectively when the reactions were tried by using
TMSCF3 in the presence of a catalytic amount of a Lewis base.
The reason for these results is not made clear yet.

Next, the reaction of various chiral N-sulfinylimines with
TMSCF3 was tried by using an equimolar amount of AcON-n-
Bu4 in DMF (Table 2). Aromatic aldimines having electron-
donating or -withdrawing groups reacted smoothly to afford
the trifluoromethylated adducts in high yields with good diaster-
eosectivities (Entries 1–10). Aliphatic aldimine having no �-
proton adjacent to the imino group reacted smoothly to afford
the desired adduct in high yield whereas those having �-protons
gave the adducts in low yields because the abstraction of an
�-proton took place competitively (Entry 11). However, when
the reactions were carried out in the coexistence of an equimolar
amount of PhON-n-Bu4, the corresponding trifluoromethylated
adducts were obtained in moderate yields with good diastereo-
sectivities (Entries 12 and 13).

These trifluoromethylated adducts were easily purified by
recrystallization of the crude mixture from hexane–AcOEt
and, optically pure major diastereomers were obtained (Scheme
1).6 The absolute configuration of newly formed stereogenic
carbon was determined by X-ray analysis of compound 2a7

and the configurations of 2b and 2m were assigned by compar-
ing 19FNMR chemical shifts of 2a with that of 2b and 2m
(Figure 1).8

Thus, obtained amines were known as useful precursors for
the synthesis of �-trifluoromethyl �-amino acids. Since Demir
et al. reported that 2,2,2-trifluoro-1-(furan-2-yl)ethylamine 3
was converted into 3,3,3-trifluoroalanine 4 by oxidative cleav-
age of the furan ring (Scheme 1),9 the synthesis of 3 implies a
formal synthesis of 3,3,3-trifluoroalanine.10

It is noted that AcON-n-Bu4 behaved as an effective Lewis
base catalyst in trifluoromethylation of chiral N-sulfinylimines.
This method is quite practical since the reaction proceeded by
using mild and readily available Lewis base catalysts such as
AcON-n-Bu4 and PhON-n-Bu4, and the adducts can be purified
easily by crystallization because the catalyst is removed just
by treating with water. Further study on this reaction is now in
progress.
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Scheme 1. Synthesis of 3,3,3-Trifluoroalanine.

Figure 1. An ORTEP representation of the structure of 2a.
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