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ABSTRACT: Herein we present the synthe-
sis and characterization of new phosphonate-,
bisphosphonate- and hydroxybisphosphonatebenzim-
idazole derivatives substituted at the N-1 position and
new regioisomers phosphonate-, bisphosphonate-,
and hydroxybisphosphonatebenzotriazole deriva-
tives substituted at N-1 or N-2 positions. The
compounds were characterized by NMR and IR
spectroscopies, and mass spectrometry (low and
high resolution) allowing the assignment of their
structure, including the identification of regioisomers.
These new azole monomers will be precursors for a
mesoporous silica host to produce novel membrane
materials with high proton conductivity for interme-
diate temperature proton exchange membrane fuel
cells. C© 2015 Wiley Periodicals, Inc. Heteroatom
Chem. 26:236–248, 2015; View this article online at
wileyonlinelibrary.com. DOI 10.1002/hc.21254
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INTRODUCTION

In an energy scenario that increasingly demands
cleaner and more efficient energy sources, fuel cells
are considered promising electrochemical devices
since they can provide electric energy with high ef-
ficiency and low environmental impact, converting
the energy stored in fuels with zero pollution levels.
The proton exchange membrane fuel cells (PEMFC)
are considered one of the most promising sources
among the various kinds of existing fuel cells due to
their high power density and high power-to-weight
ratio. One of the drawbacks of current cells is related
to the electrolytes currently in use, limiting their use
to temperatures below 100°C when operating under
water-assisted proton conduction.

The temperature operation above 100°C could
increase the performance of PEMFC due to a faster
electrode reaction without CO poisoning of the Pt
electrocatalyst, easier heating, and high energy effi-
ciency [1–8].

The proton exchange membrane is a key com-
ponent for the operation of PEMFC. During re-
cent years, the study of membrane materials have
been focused in obtaining high proton conductiv-
ity, low electrical conductivity, low permeability to
fuel and oxidant, good chemical and thermal stabili-
ties, good mechanical properties, and low cost [1–8].
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