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Abstract: Fluoroform is shown to be an efficient trifluoromethylating agent when deprotonated using
standard reagents in DMF. The important role of DMF in that reaction was demonstrated.
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interesting physiological profile’. Among these, molecules bearing a trifluoromethyl group are of great

interest. This has stimulated intensive research and many reliable methods are now available to introduce the
CF, moiety into organic substrates’. Presently, the usual sources for the preparation of CF, equivalents are
CF,P°, CF,Br’, CF,Br,° or CF,SiMe,”. However, except in the last case, these reagents are expensive and
bannished for ecological reasons. Moreover, as described in the litterature, the synthesis of these anions are
difficult and their stabilities are greatly dependent on the choice of the associated counter-ion. For example,
while CF,Cu is able to trifluoromethylate aromatic halides at 90°C in DMF®, CF,MglI® and CF,Li’ decompose

at very low temperatures, probably via an o-elimination process. From these considerations, the development
of new strategies for the incorporation of CF, gréhps in organic molecules with the prescrvation of the
ecological environment became an absolute necessity and we were thus interested by using fluoroform (this
gas is a side-product of the industrial multi-step synthesis of Teflon®) as a source of the trifluoromethyl

group. In this regards, we were recently intrigued by the results obtained by Shono et al.'® who reported that a
trifluoromethyl anion equivalent could be efficiently formed by deprotonation of trifluoromethane with a
potassium or sodium base (or even better with an electrogenerated base) as described in Scheme 1.
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Scheme 1
However, it was difficult to imagine that a trifluoromethylpotassium (or sodium) complex could be the
reactive trifluoromethylating agent in this reaction since the previous reports have demonstrated the low
thermal stability of lithium and magnesium trifluoromethylated organometallics®®. So, we decide to investigate
in details this reaction and we would like to report in this letter our preliminary result on the extraordinary
ambiphilic aspect of the solvent DMF. Indeed, as expected deprotonation of CF;H with various bases
(tertBuOK, KH, NaH, nBuLi, LDA in THF as solvent le
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potassium dimsylate 2 at low temperature in DMF followed by the addition of benzaldehyde, results in the

1 1,111

ifluoromethylated carbinol 1 being formed in moderate yield'' (Scheme 2).
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Scheme 2
This result can be explained by the following mechanism: deprotonation of fluoroform by potassium dimsylate

2 furnishes the trifluoromethyl anion which is in situ trapped by the DMF to form the gem-aminoalcoholate 3
(step A). This intermediate is a masked and stable form of the trifluoromethyl anion therefore avoiding the
degradation of the carbenoid CF,K. After addition of an aldehyde (step B), the trifluoromethyl moiety is
transferred from 3 to the aldehyde to form the corresponding trifluoromethy] carbinol 1.
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In order to assess this mechanistic hypothesis, the intermediate 3 have been hydrolyzed at -25C, without
adding anu alastenchilas Ao avenntad flaacal rac Anntifiad L, 190 AIAAD QA e Y PR
aading any eiectropiniies. As expecteaq, fluoral was identified DY IC-INIVIN (-04 DpIm VS LFCIJ) Moreover,

treatment of this latter (or its hydrate form) with benzoic anhydride (Bouveault reaction'?), we obtained the
corresponding diacylate: obtained 1,1,1-trifluoro-2,2-di(phenylcarbonyloxy)ethane 4 as described in Scheme 4
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Scheme 4

Moreover, this gem-aminoalcoholate has already been observed by Périchon et al *during electroreduction
experiments of bromotrifluoromethane in DMF to form trifluoromethylzinc bromide and also by Lang er al"
during the formation of fluoral by reduction of iodotrifluoromethane by zinc metal in DMF.

On the other hand, trifluoromethylation of benzaldehyde was attempted using the dimethylacetal of DMF as
solvent; here, the carbonyl of DMF is masked. In this instance addition of fluoroform at low temperature

mixture immediately become black. This exothermic

color change is often caracteristic of carbenoid degradation Moreover, at the end of the reaction, no trace of
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Various trifluoromethylated carbinols can be obtained by this simple reaction in moderate yield as described in

the following table and according to the general Scheme 3.
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Tabie: trifluoromethylated alcohols obtained from the corresponding aldehydes according to the proce-

dure described in note 11.

Entry Product Yield® ~ Entry Product Yield®
- Poyat OH
1 ®_< 60% 4 CFs 50%
=/ CF,
OMe / OH
2 oo 45% 5 (N 20%
Uﬂ@} ¥<
) MO o . . ) /—\ OH icor
3 MeO— ) 20% 0 43%
> CF; CFs
MeO

" isolated yields.
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In conclusion, we have proved that it is possible to deprotonate fluoroform at low temperature using standard
a .
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to form 3, a masked and stable form of the trifluoromethyl anion. Experiments are underway to improve the
reaction and confirm the proposed mechanism.
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30ml) and drying over MgSO4, the crude ploduct was purified by column chromatovraphy on silica gel
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