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Abstract: A convenient synthesis of substituted diarylmethylidene-
fluorene derivatives, using a double Suzuki reaction, is reported.
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There is great current interest in the chemistry of
fluorenes and their polymers as electroluminescent com-
positions,1 and the alkylidene fluorene liquid crystalline
semi-conducting polymers2 as organic field effect transis-
tor devices. Diarylmethylidenefluorenes in general, and
the dications3 or radical anions4 derived from them in
particular, are subjects of extensive physical studies. The
studies are related to anti-aromaticity or electron-spin
distribution/conformation, and are evaluated by means of
either magnetic criteria focusing on the consequences of
the existence of a ring current, or ESR and ENDOR spec-
tra. While there appears to be a great deal of discussion
about the derived transient intermediates by theoretical
and experimental calculations, little has focused on the
synthesis of these diarylmethylidenefluorene derivatives.

Substituted diarylmethylidenefluorene derivatives are
generally synthesized by addition of fluorenylidene
anions to benzophenone and subsequent dehydration4,5

and very recently using Peterson olefination.3a There are a
few reports in which the addition of diazofluorene to a
thioketone,6 Wittig olefination,7 [2+2] addition of fluor-
enylidene stannene8 to a benzophenone and subsequent
[2+2] decomposition have been described. In many of
these approaches, the use of strong bases to generate the
requisite benzylic anion and strong acids to dehydrate the
intermediate alcohol limits the variation of the substitu-
ents on aromatic rings, especially the lack of a protocol
compatible with base-sensitive groups. Herein we wish to
report a facile synthesis of diarylmethylidenefluorenes by
means of Suzuki coupling of dibromomethylidene-
fluorene (2) with arylboronic acids 3 (Figure 1).

The Suzuki reaction, consisting of a palladium-mediated
cross-coupling of organoboronic acids with alkenyl or
aryl halides, is a great tool in synthetic organic chemistry.9

The Suzuki reaction of 1,1-dibromo-1-alkenes with alke-
nyl or arylboronic acids is well known and well used in the
synthesis of tri- and tetrasubstituted olefins and also for

the stereoselective formation of (Z)-1-aryl- or (Z)-alke-
nyl-1-bromo-1-alkenes.10 Because a variety of organo-
boronic acid derivatives are now readily available, we
examined the feasibility of a double Suzuki reaction with
the known dibromomethylidenefluorene (2)11 to synthe-
size symmetric diarylmethylidenefluorene derivatives.

Our initial attempts to optimize the reaction conditions
were carried out with simple phenylboronic acid (3a).
After a careful examination of various reaction condi-
tions, such as reaction temperature, reaction time, base,
solvent, and amount of phenylboronic acid, we concluded
that the best results for the intended double Suzuki reac-
tion were achieved by using a suspension of benzene–eth-
anol–water as a solvent, sodium carbonate as a base,
conducting the reaction at 70–80 °C and addition of the
catalyst Pd(PPh3)2Cl2 (7.5 mol%) and phenylboronic acid
(1.5 equiv) twice to the reaction mixture with a ten-hour
interval.

Thus, the reaction of 2 with differently substituted aryl
boronic acids 3b–i following the above conditions led to
the previously known and a couple of unknown diaryl-
methylidenefluorene derivatives 1b–i (Scheme 1). In
general, the reactions with electron-deficient boronic
acids were facile and good yields were obtained. For the
boronic acids with an electron-donating group, the reac-
tions were sluggish and resulted in low yields. The physi-
cal data of all the known compounds are in agreement
with those of the reported data. All the new compounds
were characterized by their spectral and analytical data
and a single-crystal X-ray structure for compound 1h.12

In conclusion, a simple method for the synthesis of sym-
metric and substituted diarylmethylidenefluorenes has
been reported using a double Suzuki reaction. Work in the
direction of stepwise coupling of different boronic acids
to address the synthesis of unsymmetric derivatives is in
progress.

Figure 1 Double Suzuki approach to substituted diarylmethyl-
idenefluorenes
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Scheme 1 Double Suzuki coupling reaction with dibromomethyl-
idenefluorene (2)
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