
NEW VOICES IN CHEMISTRY

T
he preparation of tailor-

made macromolecules such as
well-defined copolymers is of
great interest in academia as well
as in industry, because polymers

have made and continue to
make a major contribution to
the design of advanced mate-
rials and products. 

Over the past few decades,
numerous scientific papers
and patents have been pub-
lished on the use of living or
controlled polymerization
methods in combination with
specially designed multifunc-
tional initiators, cross-linkers,
and termination agents. Im-
portant examples include a
study by Reimund Stadler’s
group at Johannes Gutenberg
University, Mainz, Germany,
in which anionic polymeriza-
tion was used to create ABC
block copolymers, and re-
search by Krzysztof Maty-
jaszewski and co-workers at
Carnegie Mellon University, in which
atom-transfer radical polymerization was
used to synthesize AB block copolymers.
But a great need remains for research on
improved methods for making special
block copolymers and other novel poly-
mer architectures, materials for testing or
screening experiments, and self-assem-
bling or self-organizing materials.

Also of great interest are studies of non-
covalent interactions in molecular and
macromolecular synthesis. For instance,
some fascinating studies have been car-
ried out during the past 15 years on the
construction of supramolecular assem-
blies and polymers based on hydrogen
bonding interactions. Important contri-
butions in this area include studies on
hydrogen-bonded cyclic or linear assem-
blies and polymers by Jean-Marie Lehn of
Louis Pasteur University, Strasbourg,
France, and George M. Whitesides of
Harvard University in the early 1990s, and
a study on the modification of polymers

by phenylurazole units by Stadler and co-
workers in the late 1980s.

The use of natural building blocks such
as amino acids has also led to new materi-
als, such as the peptide nanotubes synthe-

sized by chemistry professor M. Reza
Ghadiri’s group at Scripps Research Insti-
tute. But not until 1997 was a real high-
molecular-weight noncovalent polymer
based on hydrogen bonds introduced, by
E. W. Meijer (Laboratory of Organic
Chemistry at Eindhoven University of
Technology, the Netherlands) and co-work-
ers. This field continues to grow rapidly.

Since the early 1990s, several groups
have been working on metal-complexing
polymers. Of special interest in this area are
studies reported by the groups of Yoshiki
Chujo at Kyoto University, Japan; Claus D.
Eisenbach at the University of Bayreuth,
Germany; Matthias Rehahn of the Uni-
versity of Karlsruhe, Germany; Wai Kin
Chan of the University of Hong Kong; and
Cassandra L. Fraser at the University of
Virginia. In the past two years, the use of
metal complexes to construct new poly-
mer structures has been reported by sev-
eral groups, especially those of Rehahn,
Raymond Ziessel of the School of Chem-

istry, Materials, and Polymers, Strasbourg,
France, and Dirk G. Kurth of the Max
Planck Institute of Colloids and Interfaces,
Berlin-Adlershof, Germany. 

Small organic units are also being used
as monomeric building blocks for the syn-
thesis of metallo-supramolecular polymers.
My group has contributed several en-
trances to novel functional (block) co-
polymers with supramolecular segments,
including the use of metallo-supramolec-
ular initiators and specific polymer modi-
fications. This is now being combined with
the application of combinatorial methods
for synthesis and characterization.

The ongoing revolution in
organic and macromolecular
chemistry will increasingly
provide easier access to large
molecules and macromole-
cules that are currently diffi-
cult to synthesize. Completely
new compounds with novel
properties will be prepared for
potential applications in
nanoscience or as smart mate-
rials, for example.

In conjunction with work
in the biological sciences,
supramolecular polymer sci-
ence also might provide in-
sight into key biochemical
problems and medical condi-
tions in which macromole-
cules play an important role,
maybe even in the direction of
Alzheimer’s disease and bo-

vine spongiform encephalopathy. Addi-
tional advances in organic and macro-
molecular synthesis, molecular self-
organization, theoretical modeling, and
polymer characterization methods will
remain of major interest and will require
growing cooperation among researchers in
many scientific disciplines.
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MICROSCOPY Using an atomic force microscope, Schubert
(center) and graduate students study the absorption of
supramolecular polymers at a silicon surface.


