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Introduction

Triphenylcarbenium tetrafluoroborate, also called trityl
fluoroborate, is widely applied in organic reactions,1 such
as dehydrogenation,2 deprotection of ketone acetals,3

alkyl ethers,4 oxidation of silyl enol ethers,5 preparation of
cationic organometallics6 or organic complexes,7 as a po-
lymerization catalyst8 and as a Lewis acid catalyst.9 Trityl
fluoroborate is a yellow solid (mp 200 °C dec.), which is
soluble in most organic solvents, e.g., dichloromethane,
tetrahydrofuran, and reacts with nucleophilic solvents,
e.g., water. Several preparation methods were described

in the literature as early as the 1940s. Dauben et al. used
triphenylcarbinol and 48% fluoroboric acid, while remov-
ing water from the reaction mixture by adding acetic an-
hydride.10a In 1972, Olah et al. developed a more
convenient and economical route using trityl chloride and
anhydrous tetrafluoroboric acid dimethyl etherate in dry
benzene.10b 

Scheme 1 Improved multi-gram preparation of trityl fluoroborate
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(A) Triphenylcarbenium tetrafluoroborate has been used to deprotect
ketone acetals to ketones and change silyl enol ethers to a,b-unsatur-
ated ketones. In the synthesis of (±)-codeine, Varin et al. employed
this method to transform a dioxolane group into a ketone in quanti-
tative yield.3 Another example was demonstrated in the synthesis of
FD-838, featuring an asymmetric Stetter reaction, by the Rovis
group in 2008.5 Oxidation of a silyl enol ether to a furanone by hy-
dride transfer to the triphenylcarbenium ion gave 95% yield.

(B) Formation of carbo/heterocyclic cationic complexes is a major
application of trityl fluoroborate by hydride abstraction. In 2006, the
Yamamura group converted cycloheptatriene into the corresponding
tropylium ion derivative in the study of lithiation of 2,3-dihalo-1-
methylindoles.7a Other analogues, i.e., imidazolium,7b pyrylium7c

and selenopyrylium ions7d were also formed by similar hydride ab-
stractions. 
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(C) Triphenylcarbenium tetrafluoroborate has been widely used in
the dehydrogenation of polycyclic hydroaromatics. In one recent ex-
ample from 2008, the Ichikawa group dehydrogenated pentacyclic
compound A to [5]helicene B in 80% yield using trityl fluorobo-
rate.2b In 2005, in their improved synthesis of quinacridine deriva-
tives, Lartia et al. applied the same reagent in acetic acid to oxidize
the partially hydrogenated heterocycles in high yield.2c

(D) Using trityl fluoroborate as a Lewis acid, the diol C, which was
used in Paterson’s work on the synthesis of brasilinolides, was con-
verted into the corresponding bis-PMB ether by the para-methoxy
benzyl ester of trichloroacetimidic acid.9a,b Also, Helmchen and co-
worker opened an epoxide to the corresponding ketone selectively in
the enantioselective synthesis of isomers of magnolione®.9c

(E) In the synthesis of (+)-goniopypyrone, Yadav et al. employed
Ph3CBF4 to remove a PMB protective group in the presence of
TBDPS ether nearly instantaneously in 95% yield.4 Another applica-
tion was developed by the Vankar group to deprotect anomeric O-
methyl glycosides under mild and chemoselective conditions in
2008.11 One plausible mechanism was also given to explain the loss
of configuration of hemiacetals.
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