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Introduction
Oxoammonium salts have recently attracted much atten-
tion as environmentally friendly, shelf-stable alternatives
to traditional oxidants.1 In addition to being more sustain-
able, these salts have several advantages: 1) the spent
oxidant is easily recovered and recyclable; 2) oxidations
are performed under mild conditions and are simple to
conduct; 3) oxidations are typically colorimetric process-
es and reaction progress can be monitored visually.2 

Scheme 1 Preparation of oxoammonium salts

Much of the work involving oxoammonium salts focusses
on the conversion of alcohols into the corresponding car-
bonyl species.3–6 A range of functional groups can be
accessed using this strategy including aldehydes,2 carbox-
ylic acids,3 ketones (including the electron-deficient CF3
ketone)6 and even esters.5 
While highly effective for this type of transformation,
several new applications for oxoammonium salts have
been recently explored.8–11 These include several mecha-
nistically interesting transformations such as exhaustive
oxidation to give ene-triketones,7 tandem dehydrogena-
tive Povarov/oxidation reactions,8 tandem α-alkylation/
cyclization, α- and γ-alkylation of aldehydes,9 and de-
hydrogenative coupling of benzylic nitrogen/oxygen
compounds with enolizable carbonyl groups.10
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(A) Trifluoromethylketones (TFMKs) are valuable synthons both as
enzyme inhibitors and as critical intermediates in constructing a
variety of fluorinated pharmacons. However, their preparation is
complicated by the notoriously difficult to oxidize nature of α-CF3
alcohols, a property that can likely be attributed to their electron-
deficient nature. Using 4-NHAc-TEMPO+ BF4

– (Bobbitt’s salt) in
the presence of a pyridyl base, α-CF3 alcohols are readily oxidized in
excellent yield to their corresponding TFMKs.6

(B) Bailey et al. reported11 that Bobbitt’s salt can be utilized to
cleave benzyl ethers. Like the cross dehydrogenative couplings
(CDCs), this oxidative reaction relies on the formal hydride transfer
from the benzylic carbon to the oxoammonium salt, leading to a re-
active oxonium ion. This ion then decomposes to the corresponding
aldehyde and alcohol via water substitution. The alcohol sub-
sequently undergoes oxidation to a carbonyl derivative.
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(C) During their previous benzyl ether cleavage study, Bailey et al.
noticed that if the resulting alcohol was primary aliphatic, the car-
bonyl derivative obtained was a carboxylic acid.11 However, if the
alcohol was primary benzylic, the aldehyde was obtained instead.
Seeking to understand this disparity and capitalize on its potential
utility, they explored this transformation using a variety of alcohols.3
Ultimately, they found the rate of oxidation was controlled by the
rate of hydration of the intermediate aldehyde.3

(D) Cross dehydrogenative coupling (CDC) has emerged as power-
ful C–H bond functionalization strategy. Particular attention has
been given to CDCs involving C(sp3)–H bonds, likely due to the dif-
ficulty in accomplishing this task. A CDC of benzylic C–H bonds
adjacent to an oxygen or nitrogen with an enolizable carbonyl, me-
diated by Fe(OTf)3 and TEMPO+ BF4

–, has recently been reported by
Richter and García Mancheño.10 This mild method affords the rapid
functionalization of biologically relevant structural classes such as
isochromanes or tetrahydroisoquinolines.

(E) Following the successful development of the previous CDC pro-
cess, the García Mancheño group pursued another CDC methodolo-
gy for the synthesis of highly functionalized quinolines.8 Using
FeCl3 and TEMPO+ BF4

–, a variety of substituted quinolines could
be synthesized via a one-pot dehydrogenative Povarov–oxidation
tandem reaction from N-alkyl anilines and styrenes.

(F) Ene-triketones represent densely functionalized, versatile build-
ing blocks for more complicated systems. However, they are sparse-
ly described in the literature, likely owing to difficulty in their
preparation. Starting from 1,3-cyclohexanediones, ene-triketones
can be obtained in 40–80% yield via the exhaustive oxidation with
Bobbitt’s salt.7 The reactivity of these oxidized products was
explored via Diels–Alder reactions.
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