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ABSTRACT

In an experiment designed to synthesize the tricarboxaldehyde 2 from tri-2-furylmethane, we observed the serendipitous formation of 1,1-
bisfuryl-1-[5-(tri-2-furylmethyl)]furylmethane 3, presumably via the intermediacy of the tri-2-furylmethyl radical.

The fundamental discovery of the triphenylmethyl radical
by Gomberg in 19001 heralded a new era in organic
chemistry. Gomberg’s hypothesis of the equilibrium between
triphenylmethyl radical and hexaphenylethane captured the
imagination of leading organic chemists in the U.S. and
Europe who engaged in this new realm of chemistry, viz.,
free radical chemistry. Although the original hexaphenyl
ethane structure assigned for the dimer was wrong, and the
correct quinoid structure was suggested by Jacobson as early
as 1905,2 the issue was settled only in 1968 by Nauta,
MacLean, and Lankamp, who provided convincing evidence
for the quinoid structure of the dimer.3

Despite the universal interest shown in the triphenylmethyl
radical and its dimer,3-5 surprisingly, there has been very

little work on their heterocyclic analogues. The detection of
tri-2-thienyl and tri-3-thienylmethyl radicals by Mangini6 and
the dimerization of the tri-2-thienylmethyl radical, generated
by the reduction of the corresponding cation, studied in detail
by Nakayama,7 are noteworthy in this connection. In the
context of an ongoing research program in our laboratory
that is concerned with the synthesis of furan-based dendrim-
ers, we became interested in the chemistry of tri-2-furyl
methane1a8 (Figure 1). In particular, we were intrigued by
the possibility of generating a Gomberg-type radical from
1a, and the results of our efforts are presented in this letter.
Our initial plan was to generate the radical from the halo
derivatives1b-d of 1aby reduction of the carbon-halogen
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bond using metals such as Ag or Zn in the manner of
Gomberg. This plan, however, was foiled by the difficulty
in accessing the halocompounds by a variety of methods.9

Contemporaneous with the aforementioned investigations,
we were interested in the preparation of the trialdehyde2
from 1a. The synthesis of tri-5-formyl-2-thienylmethane from
tri-2-thienylmethane by Oda and co-workers appeared at-
tractive in this context.10 Adopting similar experimental
conditions, we performed the following reaction. To a stirred
solution of compound1aand a catalytic amount of TMEDA
in THF kept at-78 °C was addedn-BuLi (4 equiv). The
deep red solution that resulted was stirred for 30 min at-78
°C. DMF (4 equiv) was added to the solution with the
expectation of obtaining the trialdehyde2. Surprisingly,
however, the product obtained in 40% yield (91% consider-
ing the recovery of the starting material), as a very pale
yellow liquid, was found to be3 (Scheme 1). Any role for

DMF in this reaction can be discounted since3 was obtained
in comparable yields from experiments which excluded
DMF. Subsequent experiment showed that3 could be
obtained in 50% yield more conveniently by treating1awith
KOBut (2 equiv) in THF at rt for 30 min.

The structure of the product3 was established by
spectroscopic analysis. In the proton NMR spectrum of3
(300 MHz, CDCl3), shown in Figure 3, the methine proton-
labeleda resonated as a singlet atδ 5.50 ppm. The identity

of this proton was discernible from its chemical shift (δ 5.50
ppm) comparable to that of the methine proton (δ5.52 ppm)
of its precursor tri-2-furylmethane1a. In both cases, the
methine protons were exchangeable with D2O (KOBut, THF,
rt, 30 min); no other protons exchanged under these
conditions. Protonf appeared as a doublet aroundδ 5.92
ppm, while protonsd, e, and i appeared as a multiplet
centered atδ 6.01 ppm. Two multiplets centered atδ 6.28
and 6.32 ppm correspond to protonsc and protonsh. Protons
b and g resonated as doublets atδ 7.30 and 7.39 ppm,
respectively. Satisfactory13C NMR spectral data and HRMS
data were also obtained for3.

The alternate structure3amay be considered for the dimer.
However, convincing evidence for its exclusion was obtained
from 1H NMR data. In the1H NMR spectrum, the signals
for C-2 protons (labeledb and g) account for only five
protons (agreeable with structure3) against the six such
protons present in3a. Further confirmation of the structure
assignment came from a Gradient COSY experiment, which
showed correlation between the protons resonating atδ 5.92
and 6.01 ppm. These signals are assignable only to protons
labelede andf in 3. It may be noted that HMQC was of not
much help in this case, since13C chemical shift values are
very close to each other.

Although no definitive mechanistic pathway can be
delineated for the reaction at the present time, the following
rationalization may be advanced to account for the formation
of the product. The initial event may be considered as the
deprotonation of1a by n-BuLi to generate tri-2-furylmethyl
anion.11 The latter then transfers an electron to a second
molecule of1a to generate a radical/radical anion pair.12
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Figure 1. Tri-2-furylmethane and the potential radical precursors.

Figure 2. Structural assignment of dimer3.

Scheme 1. Reaction of Tri(2-furyl)methane withn-Buli/
KOBut
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Coupling of the radical and the radical anion leading to a
species such as7 followed by protonation of the latter and
subsequent aromatization during workup can conceivably

deliver 3 (Scheme 2). Relief of the severe steric strain
imposed by the bulky substituents at the 2- and 5-positions
of the dihydrofuran8 may be a crucial factor contributing
to its ready aromatization.

In conclusion, we have uncovered a facile synthesis of
1,1-bisfuryl-1-[5-(tri-2-furylmethyl)]furylmethane from tri-
2-furylmethane by the reaction of butyllithium with the latter,
presumably via an electron-transfer process. Further work
is underway in this area.

Acknowledgment. The authors thank the Council of
Scientific and Industrial Research (CSIR), New Delhi, for
financial assistance and Dr. Luxmi Varma for Gradient
COSY and HMQC experiments.

Supporting Information Available: Detailed synthetic
procedure and spectroscopic characterization of3. This
material is available free of charge via the Internet at
http://pubs.acs.org.

OL0486371

Scheme 2. Mechanism

Figure 3. 300 MHz 1H NMR spectrum of1a and3 in CDCl3.
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