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Introduction

The trifluoromethyl group (also known as a pseudohalide)
in a molecule may bring about remarkable differences to
its physical, chemical and biological properties. Applica-
tions in medicinal, agrochemical and materials sciences
have been developed.1,2,3

(Trifluoromethyl)trimethylsilane (TMSCF3 or Me3SiCF3)
was first synthesized by Ingo Ruppert in 1984.4,5 The re-
action involves the treatment of CF3Br and Me3SiCl in the
presence of (Et2N)3P (Scheme 1).

Scheme 1 

TMSCF3 can be used as an efficient nucleophilic trifluo-
romethylating agent. Many electrophiles can accept the
CF3 group. It is generally necessary to use a fluoride
source for reaction initiation. The fluoride ion acts as a nu-
cleophile that attacks the trimethylsilane and facilitates
the nucleophilic attack of the trifluoromethyl group on the
eletrophilic center. Ruppert’s reagent trifluoromethyla-
tion can also be initiated by different Lewis bases or car-
benes.

Another important function of TMSCF3 is the production
of chiral trifluoromethylated alcohols when associated
with chiral catalysts.

The reagent is a colorless liquid (bp 54–55 °C), commer-
cially available as 0.5 M solution in THF, which can be
handled at room temperature and in common laboratory
glassware.

Abstracts

Si

Cl

TMSCF3

Si

CF3

CF3Br
(Et2N)3P

+

(A) The use of TMSCF3 can be a convenient method for preparation 
of trifluoromethylated vicinal diamines using a stereoselective nu-
cleophilic trifluoromethylation strategy.6 Ruppert’s reagent as the 
trifluoromethylation agent and tetramethylammonium fluoride 
(TMAF) as fluoride source can be used in the following examples.

(B) The fluoride source is an important factor for improving the 
yield of a trifluoromethylation reaction. The use of KF, an inexpen-
sive and commonly used fluoride source associated with tetrabutyl-
ammonium bromide (TBAB), has been shown to be an alternative 
procedure for initiating the trifluoromethylation reaction with the 
TMSCF3.

7 In this example the KF/TBAB combination acts as cata-
lyst for trifluoromethylation of aldehydes, ketones and imides in a 
variety of organic solvents. 
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(C) Enantioselective trifluoromethylation is an interesting develop-
ment for nucleophilic addition to ketones. This can be achieved us-
ing a combination of ammonium bromide of cinchona alkaloids with 
TMAF.8

(D) The selective trifluoromethylation of carbonyls is uncommon. 
An interesting example of TMSCF3 selectivity is the synthesis of a 
huperzine A analogue.9 The synthetic route revealed the selective at-
tack on the aldehyde in preference to the keto group.

(E) TMSCF3 can afford trifluoromethylated products without the 
presence of fluoride anions, which are strong bases. Using a combi-
nation of DMSO and 4 Å MS nucleophilic addition to a diverse 
range or carbonyl compounds was reported by Iwanami and 
Oriyama10 to produce high yields of the trifluoromethylated adducts.

(F) Enantioselective trifluoromethylation with TMSCF3 is always a 
big challenge. Zhao et al. used disodium (R)-binaphtholate (1) in 
combination with a chiral quaternary ammonium salt (2) to achieve 
high yield and enantiomeric excess for some aldehydes. 2-Naphthal-
dehyde afforded the best results. 11

(G) TMSCF3 can be used to afford hemiacetals by transannular cy-
clization from pentacyclo[5.4.0.02,6.03,10.05,9]undecane-8,11-dione 
(‘cage’ dione). The trifluoromethylation process proceeded stereo-
selectively and the CF3 group is placed exclusively at the exo posi-
tion.12

(H) A novel N-heterocyclic carbene (NHC) catalyzed trifluorometh-
ylation using TMSCF3 was proposed by Song et al. using 0.5–1 
mol% catalyst.13 This approach avoids the use of strong bases and 
was explored using a diverse range of carbonyl compounds. This 
catalyst may distinguish aldehydes from ketones and selectively tri-
fluoromethylate also enolizable aldehydes.
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